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THREE-DIMENSIONAL LAMINAR INCOffiREBSIBLE 
BOUNDARY-LAYER FLOWS 
By Peggy L. Yohner and Arthur G. Hansen 


SUMMARY 

Numerical solutions are presented for two classes of similarity 
equations corresponding to a range of three-dimensional "boundary-layer 
flows. Equations for limiting- flow deflection and equations for the 
calculation of boundary-layer streamlines are also presented. 


INTRODUCTION 

Recent years have seen an increase in research activity aimed at 
understanding three-dimensional boundary-layer behavior. At present, 
basic research is continuing in hath the theoretical and experimental 
phases of the problem. In the theoretical phase, one particular approach 
has been to seek exact solutions of the laminar incompressible boundary- 
layer equations as was done earlier for two-dimensional flows. The 
search for exact solutions has been based on the so-called similarity 
method in which the partial differential equations of the boundary layer 
are reduced to a two-equation system of ordinary differential equations. 
This research can in turn be divided into two categories. One category 
consists of solutions of specific problems. The other consists of gen- 
eral investigations for determining the circumstances under which simi- 
larity solutions exist. Research in this last category (e.g., refs. 1 
to 6) has generally been carried to the point of obtaining the similarity 
equations but has not taken the next logical step, namely, solving the 
systems. In no small measure, this Is a consequence of the ccanplexity 
of the equations and the great variety of possible cases. Such a program 
is probably best accomplished by numerical analyses on high-speed com- 
puting equipment. 

The value of carrying out a program for determining solutions of 
systems of similarity equations is twofold. First, the solutions can 


* 
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give qualitative and quantitative information on "boundary-layer "behavior v 

(see ref. 7). Secondly., the solutions provide a basis for developing so- 
called approximate methods (e.g.^ momentum integral techniques). In view 
of these considerations , certain specific systems of equations were 
chosen from reference 1 and analyzed on high-speed computers. The sys- 
tems chosen correspond to mainstream flows which were felt to be of 
greatest practical interest from those given in reference 1. (A detailed 
discussion of the flows appears in the ANALYSIS section. ) The research 
presented in the following sections will have three objectives: 

(1) Discussion and presentation of solutions of systems of similarity 
equations 

(2) Determination of characteristics of solutions under changes of 
basic flow parameters 

(3) Investigation of limiting boundary-layer deflection and calcula- 
tion of boundary- layer streamlines. 
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(2b) 



■where 

11 = _Z_ g(x,z) 

V* 

and. where U, W, and g(x,z) are defined by the four possible basic sets 
of values shown as follows (refs . 1 and 4) : 

Case I: 


U = ax 21 
W = bx? 1 



Case XX: 


U = ax^z 111- ^- 
W =» bx rL "^z m 



Case HI: 

U = ae 222 ^ 221 - 1 
W = be 222 ^ 21 
g = ^/dU 

Case IV: 

U = ae 22 * 

W = be 2212 - 

g = Vcu 
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As explained in reference 4, the flows defined by Cases I to XV are 
restricted to take place over developable surfaces, (it is well known, 
however, that egs . (l) apply only in regions where the principal curva- 
tures of the surface are less than the corresponding boundary- layer 
thickness.) The coordinates x and z are then considered as a system 
of orthogonal coordinates embedded in the surface, which, furthermore , 
are geodesics of the surface, (if the surface is a plane, the coordinate 
system is the usual rectangular system.) 

In each of the four cases, the equations of the main- flow stream- 
lines in the vicinity of the surface can be determined from 

dz W 
dx “ U 



The equations for main- flow streamlines are therefore: 


Case I: 


-h jjm-n+l 

z = — t -, - i + const, for m / n - 1 

a (m - n + 1) ' 


z = - In x + const, for m = n - 1 I 

a > 


(4a) 


Case II: 

z = (const. )xW a (4b) 

Case III: 

z = (const. )e^/ a ) x (4c) 

Case IV: 

2 - a^ri-irj eCa ' n)x + — C4d > 

Of these four cases, I and II were chosen for further analysis. 
Limited time and effort necessitated choosing only certain classes of 
problems, and It was felt that I and II corresponded to flows of greatest 
practical importance. One reason for this choice is that It is possible 
to define mainstream flows with pressure gradients which either give rise 
to boundary layers starting from a leading edge or from a stagnation line 
or point. In Cases III and IV this is not possible. (A discussion of 
this problem Is given on p. 10 of ref. 1.) 



5218 


HACA. TW 4370 


5 


The or dinar y differential equations resulting from substitution of 
equations (2) into equations (l) are as follows for Cases X and H: 

Case I: 

u(f' 2 - l) - 2-±-i FF" - F'" = 0 (5a) 

m(F*G' - 1) - n * — ■ G"F - G'" = 0 (5b) 

where c = 1 in expression for g. 

Case II: 

n^F' 2 - l) “ EF" + pfr - l)(G'F< - 1) - GF” -F n, = 0 (6a) 

pm^G' 2 - GG” + (n- l)(F'G' - l) - - - ± .. A g"F - G n, = 0 (6b) 

where p =* b/a and c = 1. 

The boundary conditions for both cases are 

F(0) = F’(0) = G(0) = G’(0) = 0 
lim F’(t]) = 1, lim G'(t]) = 1 

TJ-*» T|*+co 

CAKJUIATIONS OF SOLUTIONS 

A method is presented for the numerical solution of the preceding 
equations. Thp» calculations were done on the IBM 650 Magnetic Brum Data 
Processing Machine with a 653 High-Speed Storage Unit, Indexing Accumu- 
lators, and Floating Point Arithmetic. All calculations used Bingle pre- 
cision arithmetic, that is, eight significant figures. 

In order to avoid large truncation errors introduced in the first 
term of each of the equations to be solved, the following changes in 
variable were introduced: 


Let 


<p(n) = F(q) - n and tJt(ti) = G(t]) - ^ 
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then 


<p'(n) = p'(ti) - i 

t'(ri) =* G'(t]) - 1 

<p"(n) « ^"(q) 

V(n) » g"(t]) 

cp'"^) = F'"(tj) 

tf M Ol) = C?"(ti) 


The equations to he solved then become: 


Case I: 

n(cp' 2 + 2<p’) - (qxp" + cp"r]) - qf" = 0 (7a) 

n^qp’ijr 1 + qp 1 + ijr 1 ) - + t''^) - i|( ni ' =» 0 (7b) 

Case II: 

n(cp' 2 + 2cp') - - X - (qxp" + <p"i]) + p(m - 1) (cp 1 -^ * + cp’ + i^') - 

2 

(yep" + 9" n ) - 9"' = 0 

2 (8a) 

pn(t' 2 + 2^’) - (Tfnfr" + + (n - l)(q)'ijr' + q>* + ijr') - 


(ijr"cp + T|r*'Ti) - =« 0 

(8b) 

The following boundary conditions hold for both equations: 

<p(0) » 0 
cp'(O) = -1.0 
lim cp'(T)) = 0 

Tf+oo 

y(o) » o 
y Co) = -i.o 

lim ijr 1 (rj) = 0 

Tf^oo 


V 


* 
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«* Each, third-order equation was treated as a set of three simultaneous 

first-order equations , and the integration was done using the Runge-Kutta 
method with fourth-order accuracy. For example, equations (7a) and (7b) 
for Case I were rewritten in the following manner: 

Let 


■v. 



q>’ = P 

(9a) 


t* = R 

(9b) 

and 

P' = Q, = cp" 

(9c) 


R' = S = t” 

(9d) 

Substituting equations (9a), (9b), (9c), and (9d) into (7a) and (7b) 
gives 


Q 1 = n(P 2 + 2P) - (epQ, + Qt)) 

u 

(9e) 


S' = m(FR + P + R) - - (cpS + Sr\) 

u 

(9f) 

The previous set of six simultaneous first-order differential 
tions (eqs. (9)) for Case X was programmed for numerical solution. 
Case II was treated in a similar manner. 

equa- 


The approach used to find the solutions to the equations was to 
assume values for F"(0) and G"(o), hereinafter called eigenvalues, and 
integrate the equations numerically to a finite set value of q, labeled 
"®". For purposes of computational brevity °° was defined as that 
value of tj (to the next largest whole number) at which F'(t)} = 
l.Q±0. 000005 and F” (tj) = O.CtfcO. 000005. The trial eigenvalues were 
then adjusted, and the process was repeated until the boundary conditions 
were satisfied. The step-size control was external. The step size was 
set such that there was no significant change in the eigenvalues when 
the example was rerun with a step size equal to one-half of the original 
value . 

The results of the numerical solutions for Case X are tabulated in 
table X. Each part of this table contains the values of t|, G(ti), 

G. f (t]), and G"(t]) which satisfy the boundary conditions for given values 
of m and n. Examination of equations (5a) and (5b) shows that when 
m = n then F = Gj therefore, there are no tabulations of F(t]) and its 
derivatives for the Case X solutions. They are available from the G 
tables for which m and n are equal. 
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In Case II, a similar condition exists. Examination of equations 
(6a) and (6b) reveals that F = G when p - 1. In addition to this, 
when pal, the solutions are not dependent on m and n but are de- 
pendent only on m + n. Tables Il(l) to (8) contain the results for 
Case II when p = 1, tabulated in a similar manner to Case I, with m + n 
as the parameter. 

The solutions for Case II for p = 2 are presented in tables H(9) 
to (22). Here the results are presented in two parts. Part (a) in each 
table contains the values of T], F(n), F' (r|), and F"(tj); whereas part (b) 
contains the values of i}, G(tj), G'(t]), and G"^). 

In all the aforementioned tables, the results are presented to three- 
decimal-place accuracy. However, in most solutions, the eigenvalues had 
to be determined to the full eight- significant-figure precision In order 
to match the required boundary conditions. Table HI lists the accurate 
eigenvalues for all cases as well as the values for the ratio G"(0)/F" ( 0 ) 
In addition, table III contains an index to the preceding tables indi- 
cating the correspondence between the values of the parameters m, n, 
and p and the table number in which the solution Is presented. 


GENERAL PROPERTIES OF SOLUTIONS 

Examination of figures 2 to 4 discloses trends in the graphed solu- 
tions as the parameters n, m, and p vary. In this section, an attempt 
will be made to analyze these trends and ascertain general properties of 
the solutions. 


Solutions for Case I 

Examination of equation (4a) indicates that the solutions for Case I 
apply to differing types of main- flow streamlines depending on the re- 
lation between m and n. When m = n, the main-flow streamline is 
linear; when m = n - 1, the streamline is logarithmic; when m =» n - d, 

d > 1. the equation of the streamline takes the form z : 

(d - l)*^ 1 

and, finally, when m =* n + d, d > -1, the equation of the streamline 

takes the form z = x t ^-/(d + l) . In order to illustrate the previous 
variation, curves were plotted from equation (4a) for b/a = 1. These 
streamlines are shown in figure 5. Examination of figures 2 (e.g., fig. 
2(b)) and 5 shows that certain features of the F 1 and G 1 variations 
with m and n can be related to the streamline configurations. When 
m < n - 1, the streamline shape is that of a negative-reciprocal-power 
curve while G r (tj ) < F'(r]) <1 1.0. When m = n - 1, the streamline shape 
is logarithmic and G'(r]) < G 1 (rj ) < F'(t]) <, 1.0. When m = n, the 

m<n-i m=n-l 
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streamline shape is linear while G'(t]) =* F'(t]) <1.0. Finally , when 
m > n, the shapes of the stream li nes are power curves , G ’ (ri ) > F’(ti), 
and G'(ti) does exceed 1.0. 


Studies of approximate solutions made of Case I in reference 5 in- 
dicated that the curves of the solutions should fall in certain well- 
determined regions in the plane. However, the form of the equations ex- 
amined was not the same as that given in equations (5a) and (5b). The 
form was altered by a transformation of the variable tj given by 


* 


-V 


n + 1 


( 10 ) 


With this transformation, equations (5a) and (5b) become 


2n fx j>j 2 

n + 1 V 


2m 

n + 1 


(F'G 


- lj - FF" - F"‘= 0 
- 1) - FG” - G’"= 0 


(lla) 

(llb) 


where the primes now indicate differentiation with respect to rj*. 

First, it is observed that as n-*°° equations (lla) and (lib) might be 
approximated by 

2(Fi 2 - 1) - F^F” - F"'= 0 (12a) 


Fc X + G”’= 0 


(12b) 


The solution far 
solution for Gi 


Fi from equation (12a) is plotted in figure 6. 
frcsn equation (l2b) is given by 



The 


(13) 


where the constant c is chosen to fulfill the boundary condition 

lim Gi = 1 

T)-*oo 

The solution for G^ frcm equation (13) can be obtained by quadratures 
and is also shown in figure 6. 

It is conjectured in reference 5 that the curves Fi and Gi 
divide the plane into three regions such that the curves for G 1 (q*) can 
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be characterized as always falling in a specific region for a range of 
values of n and m. This conjecture was examined more closely by plot- 
ting G^t]*) for n = 0, and 10. The results are shown in figure 5. 

The region to the left of F^ is designated by A, the region between 
Fj, and Goo by B, and the region to right of G^ by C. 

If m = 0 in equation (lib), the result is ^nG^o + ^n 0 = 
which is the same form as equation (12b). It might be expected, there- 
fore, that the solutions for G^ q should be related to the Gj, m curve. 

This relation is illustrated in figure 6. Por m = 0, the G' curves 
lie in region C and approach the Gj,^ m curve as n increases. For 

n > 1 the main-flow streamlines are the negative-reciprocal-power type 
(fig. 5). 

When m > 0, the G ' „ curves have a relation to the F‘ curve in 
7 m,n 00 

the following manner. The G^ n curves are nearest to the FoJ, curve 

(in fig. 6) whenever m = n ^ 0. This result is reasonable since F'=*G' 
when m = n. However, when m > n, the G^ n curves are found in 

region A, and the main-flow streamlines are the integral -power type in 
figure 5. When m < n, the G' n curves are located in region B, and 

the main-flow streamlines are the linear-, logarithmic-, or negative- 
reclprocal-power curve In figure 5. 


Solutions for Case II * 

Examination of the curves of Case II (figs. 3 and 4) reveals the 
following general trends in the solutions. In all solutions computed, 
all values of F' and G' lie below 1.0 in contrast to the solutions 
found for Case I. For p=l, F'=G', and the curves shift to the left 
for increasing values of n + m (fig. 3)'. For p = 2, the curves for F 1 
and G' have roughly the same shape . The curves for G' lie slightly 
to the left of the corresponding F' curves with the increment between 
the two curves decreasing as either m or n increases (fig. 4). The 
curves shift to the left with increasing values of m or n, however, 
the variation is less sensitive to n than m. It should be noted that 
the shape of the main-flow streamlines when p = 1 is linear, and, when 
p = 2, the shape is parabolic. 

DETERMINATION OF LIMITIHG-FLOW DEFLECTION 
AND B 0UNDARY - LAYER STREAMLINES 

By knowing the solutions from previous sections it is a simple matter 
to calculate the limiting-flow deflection of the boundary layer on the * 
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surface and also the actual boundary- layer streamlines for a given flow. 
Derivation of appropriate equations and various numerical calculations 
are given as follows. 


Limiting-Plow Deflection of Boundary Layer 


The limiting- flow deflection angle a of the boundary layer is de- 
fined by 

tana=lim£=limg (14) 

y-O rp+0 v u 

As G'(0) =j F'(0) = 0, evaluation of tan a requires the, application of 
L* Hospital's rule. The result is 

“ - B $$$ (15) 

Values of G"(o)/F"(o) for the range of parameters used in the solu- 
tion of Cases I and II are given in table IH. In Case II it follows at 
once for p = 1 that G"(o)/F"(0) = 1 as the F' and G l curves 
coincide . 

The large number of values of G"(0)/F"(o) makes it desirable to 
study the variations of these values with changes in a given parameter. 
Consequently, the various values of G"(0)/F"(0) for Case I are plotted 
against m in figure 7(a). The curves in the log-log coordinate system 
depicted are plotted for values of n ranging from 0 to 10. (The value 
for m = 0 is, of course, omitted. ) It is seen that the curves are 
generally quite flat, and, in the case of n = 0, the curve approximates 
closely a straight-line variation. Furthermore, the portion of the 
curve from m = 6 on becomes quite linear in all cases. It is inter- 
esting to note that, for increasing n, the slopes of the curves at 
m = 10 apparently approach a relatively constant limiting direction. 

The curves for Case II, p = 2, are shown in figure 7(b). There are 
striking differences between the two figures. In figure 7(b), the range 
of values for G’'(0)/F"(0) is very small compared with figure 7(a). 

Also, for n = 0, the curve is extremely nonlinear, with linearity being 
approached as n increases. As either m or n increase, the ratio 
of the eigenvalues approaches 1.0, and the curves approach zero slope. 


The "limiting streamline" at the wall can be calculated from, the 
differential equation: 


dz 

dx 


= tan a = 



(16) 
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It follows that the limiting streamlines for Cases I and II are: 


Case I: 


Case II: 


z 


G"(0) b x m " n+1 
FCO) a Tm - n + 1} 


+ const. 


z = const. x b / a 


(17) 


(18) 


Numerical Calculation of Limiting Streamlines 

As an illustration of the calculation of limiting stream l ines, the 
following specific example is considered. 

From Case I, choose 


m - n + 1 =s 3 

h = , 

a(m - n + 1) 

and calculate limiting streamlines for the pairs of values 
n = 0, n = 2, n = 4, n = 6, n = 8 

m a 2, m =3 4, m = 6, m = 8, m = 10 
The equation for the main-flow streamline is Been to he 

z = y? 

A plot of the various limiting streamlines is given in figure 8. 

It might he well at this point to examine the physical implications 
of the results given in figure 8. To this end, consider the mainstream 
velocity defined by 

Velocity = -^/u^ + = ax^-y/l + 9x^ 

It is seen that, for x < 1, the higher the values of n, the smaller 

the velocity. Now, near x = 0, the boundary layer feels an accelera- 
tion normal to the main-flow streamline which is proportional to 
velocity^ /r where r is the radius of curvature of the streamline . One 
would expect, therefore, that greater overturning of the boundary layer 
would occur initially for the smaller values of n (i.e., higher veloc- 
ities ) . Once the boundary layer has initially turned, the influence of 
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the resultant mainstream, pressure gradient on further turning is gen- 
erally decreased as the houndary-layer direction approaches more closely 
the direction of the pressure gradient. These facts are evident in fig- 
ure 8. It should a] .so he noted that, for the particular case n = 0, 
velocity / 0 at x = 0, and, as a result, this case corresponds to a 
different type of physical situation than that of the other curves shown 
in figure 8. 


Boundary-Layer ' Stre amline s 


The equation of the boundary-layer streamlines for a given flow can 
be obtained parametrically by separately determining the projection of 
stream l i n es in the x,y plane and the z,x plane. The calculation of 
the boundary-layer streamlines for Case I will initially be considered. 

The projection of the stream-lines in the x,y plane can be found 
from the differential equation dy/dx = v/u. Eknploying equations (2a) 
and (2c) in this equation gives 


dy _ v _ --y/v 

dx u UP' (T])g 




For Case I, this becomes 


(19) 


( 20 ) 


Along a streamline, y can be considered a function of xj hence. 


cU 

H = y V vx caa "k e COIls ^^ jSre ^ a function of x. By differentiating tj 

with respect to x and employing equation (20), the following equation 
can be obtained: 


dx 

x 


-2 


n + 1 

Integration of this equation then yields 


5 In F 

*1 


x = 


K 

p2/(n+l) 


( 21 ) 
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By specifying the initial values xq and t]q, F(tiq) can he calcu- 
lated for a given n, and the value of the constant stream function K 
can be calculated. For this value of K, F(t}) and, hence, (and G'(t])) 
can be obtained from the tables for all values of x along the 
streamline . 


With a correspondence established between x and tj_ for all points 

along the streamline, y can be computed from y = r] The projec- 

f cU 

tion of the strea m line in the x,y plane is. thereby obtained. 

The projection of the boundary -layer streamline in the x,z plane 
can be obtained from 

dz w WG^_ bx 111 - 11 <r_ 

dx = u ~ UF 1 a F' ' ‘ 


With a correspondence established between x and tj along a streamline 
by equation (2l), the right side of equation (22) is determined as a 
function of x alone. Hence, integration of equation (22) gives 

x 


z 




dx + Zq 


(23) 


x 0 


On the other hand, if the expression for x given by equation (2l) is 
substituted into equation (23), there is obtained 


z 


■2lf t - n * 1 

n + 1 


if 


2m-n+3 


Ti 0 F n+1 


dT] + z 0 


(24) 


Equations (21) and (24) can then be considered as parametric equations 
for the projection of the boundary- layer streamline in the x,z plane 
with t] as the parameter. 

Ah example of the use of equations of the previous type can be 
found in reference 7. . 


For Case II a slightly differing procedure is required inasmuch 
as z now enters as a variable in the expression for t] and it is not 
possible to solve for x directly. However, the three relations, 

^ = f (x,z, tj ) , rg-j = f(x,z,Tj), and tj = f(x,y,z), can be solved simulta- 
neously for the calculation of the streamlines. The result is given as 
follows where tj serves as a parameter: 
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x = Xg e 


z = zq e 


y = y 0 e 


-2 [ — £ 
/ (n+l)F+ 

s •'■no 

V 


f 

A> 


*q 

.+l)F+(m-f-l)^G 

Si 


G 1 dn 

(n-t-l )F + — (m+1 ) G 


L (n-l)F'+|(m-l)G> 
- + 


n (n+l)F + -(m+l)0 
8* 


IT) 


(25) 


(26) 


(27) 


where 

no *= yo 


CONCLUDING REMARKS 

A number of solutions for two classes of s imila rity equations have 
been presented. The similarity equations were obtained from boundary- 
layer equations referred to rectangular coordinates. The main- flow- 
streamlines for one class of flows (Case I) are curves on which corre- 
sponding points on any two streamlines are related by a constant dis- 
placement along one of the coordinate axes (a system of translates ) . 

The streamlines for the other set (Case IX) are lines emanating from a 
point. The first class of flows might be used to analyze flows qualita- 
tively which give rise to boundary layers originating near a leading 
edge or stagnation line. The second class of flows would probably find 
application in investigation of boundary layers originating near a point 
(e . g . , stagnation-point flow ) . 

The computed solutions for the first class of flows indicate that 
curves of the similarity function G ! (t]) be in one of the three regions 
in the plane depending upon a choice of parameters. These parameters 
are exponents appearing in expressions for main- flow velocity components 
and, consequently, in the expression for main- flow streamlines. Sample 
curves of main- flow streamlines are shown that indicate the varying 
types of flows for which these solutions are applicable. 
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Equations are presented for the limiting streamlines . A numerical 
example is given for a flow of Case I type, and several limiting stream- 
lines are plotted. 

Finally, an analysis gives the parametric equations for calculation 
of streamlines in the boundary for both Case I and Case IX. 


Lewis Flight Propulsion Laboratory 

National Advisory Committee for Aeronautics 
Cleveland, Ohio, September 11, 1958 
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APPEHDIX - SYMBOIS 


a,b,c,d 

F, F(n) 

Fee 

G, G(ti) 

Geo 

g,g(XjZ) 

K 


m,n,p 


P,R 


QjS 


U,W 






a 

n 

V 

v 

<P 


constants 

function of similarity parameter, u = UF'(t}) 

particular function of tj, eqs. (12) 

function of similarity parameter, v = WG*(tj) 

particular function of r], eqs. (12) 

function of coordinates x and z, g = rj-^/v/y 

constant of integration for stream equation in x,y plane 

constants 

symbols for qp ! and i|r ' , respectively 

symbols for P' and R ! , respectively 

mainstream velocity components in x- and z- directions, 
respectively 

boundary-layer velocity components in x- , y-, and z -direct ions, 
respectively 

rectangular coordinates 

limiting- flow deflection angle 

similarity (space) variable, tj = -2— g(x,z) 

, .. Vv 

similarity variable, tj * = fy — — — r\ 
coefficient of kinematic viscosity 
function of tj, cp = F(t]) - i] 
function of tj, tJt = G(tj) - q 


Subscript : 


0 constant 

Superscripts : 

Primes denote differentiation 
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LO TABLE I. - NUMERICAL SOLUTION TO CASE I (0 ~ ax 11 , H - bx” 1 ) 


(1) n — 0 and m — 0 


T} 

0(71) 

G'(n) 

3°(7!) 

7? 

O(TI) 

o>(n) 

G’fl?) 

V 

0(7?) 

0 * (7?) 

0"(U) 

0.000 

0.000 

0.000 

0.332 

2.500 

0.996 

0.751 

0.217 

5.000 

3.283 

0*992 

0.016 

.050 

.000 

.017 

.332 

2.550 

1.034 

.762 

• 212 

5.050 

3.333 

.992 

• 015 

#100 

.002 

• 033 

.332 

2.600 

1.073 

.772 

.206 

5.100 

3.383 

• 993 

• 013 

.150 

.004 

.050 

.332 

2.650 

1.111 

.783 

• 201 

5.150 

3.432 

■ 994 

• 012 

.200 

.007 

• 066 

.332 

2.700 

1.151 

.793 

.195 

5.200 

3.482 

.994 

.011 

.250 

.010 

• 083 

.332 

2.750 

1.191 

• 802 

.190 

5.250 

3.532 

.995 

.010 

• 300 

.015 

.100 

.332 

2.800 

1.231 

.812 

• 184 

5.300 

3.581 

.995 

• 010 

.350 

.020 

.116 

.332 

2.850 

1.272 

.821 

.178 

5.350 

3.631 

.996 

.009 

« 400 

.027 

.133 

.331 

2.900 

1.313 

.829 

.173 

5.400 

3.681 

• 996 

.008 

.450 

.034 

.149 

.331 

2.950 

1.355 

• 838 

.167 

5.450 

3.731 

.997 

.007 

• 500 

• 041 

• 166 

• 331 

3.000 

1.397 

• 846 

.161 

5.500 

3.781 

.997 

.007 

• 550 

.050 

.182 

.331 

3.050 

1.439 

.854 

• 156 

5.550 

3.830 

.997 

• 006 

• 600 

.060 

.199 

.330 

3.100 

1.462 

• 862 

.150 

5.600 

3.880 

• 997 

.005 

• 650 

.070 

.215 

.330 

3.150 

1.525 

♦ 869 

.145 

5.650 

3.930 

.998 

.005 

• 700 

• 081 

.232 

• 329 

3.200 

1.569 

.876 

.139 

5.700 

3.980 

• 998 

• Q04 

.750 

.093 

• 248 

• 328 

3.250 

1.613 

• 883 

.134 

5.750 

4.030 

.998 

.004 

• 800 

.106 

• 265 

.327 

3.300 

1.657 

.889 

.228 

5.800 

4.080 

.998 

• 004 

• 850 

.120 

.281 

.326 

3.350 

1.702 

• 896 

.123 

5.850 

4.130 

.999 

.003 

.900 

.134 

.297 

• 325 

3.400 

1.747 

• 902 

.118 

3.900 

4.180 

.999 

• 003 

.950 

.1*9 

.314 

.324 

3.450 

1.792 

.906 

.113 

5.950 

4.230 

.999 

.003 

1.000 

• 166 

.330 

.323 

3.500 

1.838 

.913 

.108 

6.000 

4.280 

• 999 

.002 

1.050 

.182 

.346 

.322 

3.550 

1.883 

.918 

.103 

6.050 

4.330 

• 999 

• 002 

1.100 

.200 

.362 

.320 

3.600 

1.930 

.923 

• 098 

6.100 

4.380 

.999 

.002 

1.150 

.219 

.378 

.318 

3.650 

1.976 

.928 

.093 

6.150 

4.429 

.999 

.002 

1.200 

.238 

.394 

.317 

3.700 

2.022 

• 933 

.089 

6.200 

4.479 

• 999 

.002 

1.250 

.258 

.410 

• 315 

3.750 

2.069 

.937 

• 084 

6.250 

4.529 

• 999 

• 001 

1.300 

.279 

.425 

.313 

3.800 

2.116 

.941 

.080 

6.300 

4.579 

1.000 

• 001 

; 1.350 

.301 

.441 

.310 

3*850 

2.163 

• 945 

.076 

6.350 

4.629 

1.000 

•001 

1.400 

.323 

.456 

.308 

3.900 

2.211 

.949 

• 072 

6.400 

4.679 

1.000 

.001 

1.450 

.346 

.472 

.305 

3.950 

2.258 

.952 

• 068 

6.450 

4.729 

1.000 

• 001 

1.500 

.370 

.487 

• 303 

4.000 

2.306 

.956 

.064 

6.500 

4.779 

1.000 

• 001 

1.550 

.395 

.502 

.300 

4.050 

2.354 

.959 

• 061 

6.550 

4.829 

1.000 

.001 

1.600 

.420 

.517 

• 297 

4.100 

2.402 

.962 

.057 

6.600 

4.879 

1.000 

.001 

1.650 

.4*7 

.532 

.293 

4.150 

2.450 

• 964 

.054 

6.650 

4.929 

1.000 

.001 

1.700 

.473 

• 546 

.290 

4.200 

2.498 

.967 

• 051 

6.700 

4.979 

1.000 

,000 

1.750 

.501 

• 561 

.287 

4.250 

2.546 

.969 

.047 

6.750 

5.029 

1.000 

,ooo 

1.800 

.530 

.575 

• 283 

4.300 

2.595 

.972 

.044 

6.800 

5.079 

1.000 

*000 

1.850 

.559 

• 589 

.279 

4.350 

2.644 

.974 

.042 

6.850 

5.129 

1.000 

.000 

1.900 

.588 

• 603 

.275 

4.400 

2.692 

• 976 

.039 

6.900 

5.179 

1.000 

.000 

1.950 

• 619 

• 616 

.271 

4.450 

2.741 

.978 

• 036 

6.950 

5.229 

1.000 

•000 

2.000 

.650 

• 630 

.267 

4.500 

2.790 

• 980 

•034 

7.000 

5.279 

1.000 

•000 

2.050 

• 682 

.643 

• 262 

4.550 

2.839 

.981 

.032 





2.100 

.714 

.656 

.258 

4.600 

2.888 

.983 

• 029 





2.150 

.747 

.669 

• 253 

4.650 

2.937 

.984 

.027 





2.200 

.781 

.681 

• 248 

4.700 

2.987 

• 985 

• 025 





2.250 

.816 

.694 

• 243 

4.750 

3.036 

.987 

.024 





2.300 

.851 

• 706 

• 238 

4.800 

3.085 

.988 

• 022 





2.350 

.886 

.717 

.233 

4.850 

3.135 

• 989 

.020 





2.400 

.922 

.729 

.228 

4.900 

3.184 

.990 

• 019 





2.450 

.959 

.740 

• 223 

4.950 

3.234 

.991 

*017 
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TABLE X . - Continued . NUMERICAL SOLUTION .TO CASE I (U « ax n , V m bx ®) 


(2) n - 0 and di » 1 


7) 

o(n) 

o'(n) 

G "( n ) 

77 

Q(n) 

Q'(f)) 

0 *( 7 ?) 

rt 

a(n) 

0 '(! J ) 

o"(n) 

0,000 

0.000 

0.000 

1.418 

2.500 

2.229 

2.154 

- 0.070 

5.000 

4,887 

1.008 

- 0,014 

• 050 

.002 

.070 

1.368 

2.550 

2.287 

1,151 

-.075 

5,050 

4.937 

1,007 

-.013 

.100 

.007 

.137 

1.318 

2.600 

2.344 

1.147 

-.079 

5.100 

4,917 

1.006 

-.012 

.150 

.015 

.201 

1.268 

2.650 

2.401 

1.143 

-.082 

5.150 

5.038 

1.006 

-.011 

• 200 

.027 

.264 

1,219 

2.700 

2.458 

1.139 

-.085 

5.200 

5.088 

1.005 

-.010 

• 250 

.042 

.323 

1,170 

2.750 

2.515 

1.134 

-.087 

5.250 

5.138 

1,005 

-.009 

• 300 

.059 

.381 

1,121 

2.800 

2.572 

1.130 

-.089 

5.300 

5.188 

1,004 

-.009 

• 350 

• 080 

• 435 

1,073 

2.850 

2.628 

1.126 

-.090 

5,350 

5.239 

1.004 

-•008 

.400 

.103 

.488 

1.025 

2.900 

2.684 

1.121 

-.090 

5.400 

9.289 

1.004 

-.007 

.450 

.128 

.338 

• 978 

2.950 

2.740 

1.117 

-.091 

5,450 

5.339 

1.003 

-.007 

• 300 

.157 

• 586 

• 931 

3.000 

2.796 

1.112 

-.091 

5,500 

5.389 

1,003 

-•006 

.530 

• 187 

• 631 

• 886 

3.050 

2.851 

1.107 

-.090 

5.550 

5.439 

1.003 

-.005 

• 600 

• 220 

.674 

.841 

3.100 

2.907 

1.103 

-.090 

5.600 

5.489 

1,002 

-*005 

.650 

.254 

.713 

.797 

3.150 

2.962 

1.096 

-.089 

5.650 

5.540 

1.002 

-•004 

.700 

.291 

*754 

.753 

3.200 

3.017 

1.094 

-.087 

5.700 

5.590 

1,002 

-•004 

.750 

• 330 

.791 

.711 

3.250 

3.071 

1.090 

-.086 

5.750 

5,640 

1.002 

-.004 

• 800 

.370 

.825 

.670 

3.300 

3.126 

1.085 

.*»-• 0 84 

5.800 

5.690 

1.002 

-.003 

• 850 

• 412 

.858 

• 629 

3.350 

3.180 

1.061 

-.082 

5.850 

5 . 7*0 

1.001 

-.003 

.900 

• 456 

• 886 

.390 

3.400 

3.234 

1.077 

-.080 

5.900 

5.790 

1.001 

-.003 

.950 

• 501 

.917 

.552 

3.450 

3.287 

1.073 

-.078 

5.950 

5.840 

1.001 

-.002 

1.000 

.548 

.943 

.315 

3,500 

3.341 

1.069 

-.076 

6.000 

5.890 

1.001 

-.002 

1.050 

.395 

.968 

.479 

3.550 

3.394 

1.066 

-.074 

6.050 

5 . 9*0 

1.001 

-.002 

1.100 

• 644 

.991 

.444 

3.600 

3.448 

1.062 

-.071 

6.100 

5.990 

1.001 

-.002 

1.150 

.694 

1.012 

.410 

3.650 

3.501 

1.059 

-.069 

6,250 

6.040 

1.001 

-.002 

1.200 

.746 

1.032 

.378 

3.700 

3.553 

1.055 

-.066 

6,200 

6.090 

1.001 

-.001 

1.250 

.798 

1.050 

.346 

3.730 

3.606 

1.052 

.-, 06 * 

6.250 

6 . 1*0 

1.001 

-.001 

1.300 

.851 

1.067 

.316 

3.800 

3.659 

1.049 

--.061 

6*300 

6.190 

1.000 

-.001 

1.330 

.904 

1.082 

.287 

3,850 

3,711 

1.046 

-.059 

6.350 

6 . 2*0 

1.000 

-.001 

1,400 

.939 

1.096 

.260 

3.900 

3.763 

1.043 

-.056 

6.400 

6.290 

1,000 

-,001 

1,430 

1.014 

1,108 

,233 

3,950 

3.815 

1.040 

-.053 

6*450 

6.340 

1,000 

-.001 

1.300 

1.069 

1,119 

• 208 

4.000 

3.867 

1.038 

-.051 

6,500 

6.390 

1,000 

-.001 

1.550 

1.126 

1.129 

.104 

4.030 

3,919 

1.035 

-••048 

6.550 

6.440 

1.000 

-•001 

1.600 

1*182 

1.137 

• 161 

4.100 

3.971 

1.033 

-•046 

6.600 

6.490 

1,000 

-.001 

1.630 

1,239 

1,145 

.139 

4*150 

4.022 

1.031 

-.044 

6.650 

6.540 

1,000 

-•001 

1,700 

1,297 

1,151 

.118 

4.200 

4.074 

1.026 

-.041 

6,700 

6.590 

1.000 

.000 

1,750 

1.354 

1,157 

.099 

4.250 

4.125 

1.026 

-.039 

6.750 

6 . 6*0 

1.000 

,000 

1.800 

1,412 

1.161 

.081 

4.300 

4,176 

1.025 

-.037 

6,800 

6.690 

1.000 

.000 

1.830 

1,471 

1.165 

.064 

4.350 

4.228 

1.023 

-.035 

6.850 

6.740 

1.000 

.000 

1.900 

1.529 

1.168 

• 048 

4.400 

4.279 

1.021 

-.033 

6.900 

6.790 

1.000 

• 000 

1.930 

1.307 

1.170 

.033 

4.430 

4.330 

1.019 

-.031 

6.950 

6.840 

1.000 

.000 

2.000 

1.646 

1.171 

• 019 

4,500 

4.381 

1.018 

-.029 

7,000 

6.890 

1,000 

.000 

2.050 

1.704 

1.171 

.006 

4,550 

4.431 

1.017 

-.027 





2,100 

1.763 

1.171 

-.006 

4.600 

4,482 

1.015 

-.025 





2.150 

1.822 

1.171 

-.017 

4.650 

4.533 

1.014 

-.023 





2«200 

1.880 

1,170 

-.027 

4.700 

4.584 

1.013 

-.022 





2.250 

1,938 

1,168 

-.036 

4,750 

4.634 

1.012 

-.020 





2.300 

1.997 

1.166 

-.045 

4.800 

4.685 

1.011 

-.019 





2.350 

2,055 

1,164 

-.052 

4.850 

4,735 

1.010 

-•018 





2,400 

2.113 

1.161 

-.059 

4.900 

4,766 

1.009 

-.016 





2.450 

2,171 

1.158 

-.065 

4.950 

4.836 

1.006 

-.015 
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TABLE I. - Continued. NUMERICAL SOLUTION TO CASE I (U - ax n , W - bi°) 


(3) n - 0 and m — 2 


77 

a(n) 

a'(n) 


7 } 

0(u) 

■7‘(n) 

0“(n) 

V 

i(j?) 

3' (17) 

G”(n> 

o.oco 

0.000 

0.000 

2.197 

2.500 

2.820 

1.268 

-0.210 

5.000 

5.553 

1.009 

-0.017 

.050 

*003 

.107 

2.097 

2.550 

2.883 

•1.258 

-.209 

5.050 

5.603 

1.008 

-.015 

.100 

.011 

.210 

1.998 

2.600 

2.946 

1.248 

-.207 

5.100 

5.653 

1.007 

-.014 

.190 

.024 

.307 

1.898 

2.650 

3.008 

1.237 

-.205 

5.150 

5.704 

1.007 

-.013 

.200 

.041 

• 400 

1.800 

2.700 

3.069 

1.227 

-.202 

5.200 

5.754 

1.006 

-.012 

.250 

• 063 

.487 

1.703 

2.750 

3.130 

1.217 

-.199 

5.250 

5.804 

1.005 

-.011 

.300 

.090 

.570 

1.608 ! 

2.800 

3.191 

1.207 

-.195 

5.300 

5.855 

1.005 

-.010 

.350 

• 120 

• 648 

1.514 

2.850 

3.251 

1.198 

-.191 

5.350 

5.905 

1.004 

-.009 

• 400 

.155 

.721 

1.421 

2.900 

3,311 

1.188 

-.187 

5.400 

5.955 

1.004 

-.008 

.450 

.192 

• 790 

1.331 

2.950 

3.370 

1.179 

-.182 

5.450 

6.005 

1.004 

-.008 

.500 

.234 

.854 

1.243 

3.000 

3.429 

1.170 

-.177 

5.500 

6.055 

1.003 

-.007 

.550 

.278 

.914 

1.157 

3.050 

3.407 

1,161 

-.171 

5.550 

6.106 

1.003 

-.006 

.600 

.325 

.970 

1.073 

3.100 

3.545 

1.153 

-.166 

5.600 

6.156 

1.003 

-.006 

.650 

.375 

1.022 

.992 

3.150 

3.602 

1.145 

-.161 

5.650 

6.206 

1.002 

-.005 

.700 

.427 

1.069 

.914 

3.200 

3.659 

1.137 

-.155 

5.700 

6.256 

1.002 

-.005 

.750 

.462 

1.113 

.838 

3.250 

3.716 

1.129 

-.149 

5.750 

6.306 

1.002 

-.004 

.600 

.538 

1.153 

.765 

3.300 

3.772 

1.122 

-.143 

5.800 

6.356 

1.002 

-.004 

.650 

.597 

1.190 

• 695 

3.350 

3.828 

1.115 

-.138 

5.850 

6.406 

1.001 

-.003 

.900 

• 657 

1.223 

• 628 

3.400 

3.884 

1.108 

-.132 

5.900 

6.456 

1.001 

-.003 

• 950 

.719 

1.253 

.564 

3.450 

3.939 

1.102 

-.126 

5.950 

6.506 

1.001 

-.003 

1.000 

.782 

1.279 

.502 

3.500 

3.994 

1.095 

-.121 

6.000 

6.556 

1.001 

-.002 

1.050 

.647 

1.303 

.444 

3.550 

4.048 

1.090 

-.115 

6.050 

6. 60S 

1.001 

-.002 

1.100 

.913 

1.324 

.388 

3.600 

4.103 

1.084 

-.110 

6.100 

6.656 

1.001 

-.002 

1.150 

.979 

1.342 

.336 

3.650 

4.157 

1.079 

-.104 

6.1*0 

6.707 

1.001 

-.002 

1.200 

1.047 

1.357 

• 286 

3.700 

4.211 

1.073 

-.099 

6.200 

6.757 

1.001 

-.002 

1.250 

1.115 

1*370 

.239 

3.750 

4.264 

1.069 

-.094 

6.250 

6.807 

1.001 

-.001 

1.300 

1.184 

1.381 

.195 

3.800 

4.317 

1.064 

-.089 

6.300 

6.857 

1.001 

-.001 

1.350 

1.253 

1.390 

.154 

3.850 

4.371 

1.060 

-.084 

6.350 

6.907 

1.000 

-.001 

1.400 

1.323 

1.397 

.115 

3.900 

4.423 

1.056 

-.080 

6.400 

6.957 

1.000 

-.001 

1.450 

1.393 

1.401 

• 079 

3.950 

4.476 

1.052 

-.075 

6.450 

7.007 

1.000 

-•001 

1.500 

1.463 

1.405 

.046 

4.000 

4.529 

1.048 

-.071 

6.500 

7.057 

1.000 

-.001 

1.550 

1.533 

1.406 

.015 

4.050 

4.581 

1.045 

-.067 

6.550 

7.107 

1.000 

-.001 

1.600 

1.603 

1.406 

-.013 

4.100 

4.633 

1.041 

-.063 

6.600 

7.157 

1.000 

-•001 

1.650 

1.674 

1.405 

-.039 

4.150 

4.685 

1.038 

-.059 

6.650 

7.207 

1.000 

-•001 

1.700 

1.744 

1.402 

-.063 

4.200 

4.737 

1.035 

-.055 

6.700 

7.257 

1.000 

• 000 

1.750 

1.814 

1.399 

-.085 

4.250 

4.709 

1.033 

-.052 

6.750 

7.307 

1.000 

• 000 

1.800 

1.884 

1.394 

-.104 

4.300 

4.840 

1.030 

-.049 

6.800 

7.357 

1.000 

,000 

1.850 

1.953 

1.388 

-.122 

4.350 

4.892 

1.028 

-.045 

6.850 

7.407 

1.000 

,00 0 

1.900 

2.023 

1.382 

-.137 

4.400 

4.943 

1.026 

-.042 

6.900 

7.457 

1.000 

,000 

1.950 

2.091 

1*375 

-.151 

4.450 

4.994 

1.024 

-.040 

6.950 

7.507 

1.000 

.000 

2.000 

2.160 

1.367 

163 

4.500 

5.045 

1.022 

-.037 

7.000 

7.557 

1.000 

.000 

2.050 

2.228 

1.358 

-.174 

4.550 

5.096 

1.020 

-.034 





2.100 

2.296 

1.349 

-.183 

4.600 

5.147 

1.018 

-.032 





2.150 

2.363 

1.340 

-.190 

4.650 

5.198 

1.017 

-.029 





2.200 

2.430 

1.330 

-.196 

4.700 

5.249 

1.015 

-.027 





2.250 

2.496 

1.320 

-.201 

4.750 

5.300 

1.014 

-.025 





2.300 

2.562 

1.310 

-.205 

4.800 

5.350 

1.013 

-.023 





2.350 

2.627 

1.300 

-.208 

4.850 

5.401 

1.012 

-.022 





2.400 

2.692 

1.289 

-.209 

4.900 

5.452 

1.011 

-•020 





2.450 

2.756 

1.279 

-.210 

4.950 

5.502 

1.010 

-.018 
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TABLE I. - Continued. NUMERICAL SOLUTION TO CASE I (U - ax°, H - bx®) 


(S) n — 0 and m - 6 


u 

0(1?) 

o'(n) 

0* c n ) 

Tf 

Q(D) 


G "( n ) 

T? 

o(n) 

3'(n) 

a“(n) 

0.000 

0.000 

0.000 

4.506 

2.500 

3.915 

1.356 

-0.391 

5.000 

6.684 

1*009 

-0.017 

.050 

.006 

• 218 

4.206 

2.350 

3.982 

1.337 

-*376 

5*050 

6*734 

1*008 

-•015 

«ioo 

.022 

.421 

3.908 

2.600 

4*049 

1.319 

-.361 

5.100 

6.784 

1.007 

-.014 

• 150 

• 047 

.609 

3.615 

2.650 

4.114 

1.301 

-.345 

5.150 

6.835 

1*006 

-.013 

• 200 

• 082 

• 782 

3.326 

2.700 

4.179 

1.284 

-.330 

5.200 

6*885 

1.006 

-.012 

• 250 

.125 

.941 

3.045 

2.750 

4.243 

1.268 

-.316 

5.250 

6*935 

1*005 

-.011 

*300 

.176 

1.087 

2*772 

2.800 

4.306 

1.253 

-•301 

5.300 

6.986 

1*005 

-.010 

• 350 

.234 

1.219 

2.508 

2.850 

4.368 

1.238 

-.287 

5*350 

7.036 

1*004 

-.009 

• 400 

• 298 

1.338 

2.255 

2.900 

4.429 

1.224 

-.274 

5*400 

7.086 

1*004 

-.008 

.450 

.367 

1.444 

2.012 

2.950 

4.490 

1.210 

-.260 

5*450 

7.136 

1*004 

-.007 

• 500 

.442 

1.539 

1.781 

3.000 

4.550 

1.198 

-.247 

5.500 

7.186 

1.003 

-.007 

• 550 

.521 

1.623 

1.562 

3.050 

4.610 

1.186 

-.235 

5.550 

7.236 

1.003 

-.006 

• 600 

• 604 

1.696 

1.355 

3.100 

4*669 

1.174 

-.223 

5*600 

7.287 

1*003 

-•006 

• 650 

.690 

1.756 

1.160 

3.150 

4.727 

1.163 

-.211 

5.650 

7.337 

1*002 

-•005 

• 700 

.780 

1.812 

• 978 

- 3.200 

4.785 

1.153 

-•200 

5.700 

7*387 

1*002 

-.005 

• 750 

.872 

1.856 

• 808 

3.250 

4*843 

1.143 

-.190 

5.750 

7*437 

1*002 

-•004 

• 800 

.965 

1.893 

.651 

3.300 

4.900 

1.134 

-.179 

5.600 

7.487 

1.002 

-•004 

• 850 

1.061 

1.972 

• 505 

3.350 

4.956 

1.125 

-.169 

5.850 

7.537 

1.001 

-.003 

• 900 

1.157 

1.944 

.372 

3.400 

5.012 

1.117 

-.160 

5.900 

7.587 

1.001 

-•003 

.950 

1.254 

1.959 

.250 

3.450 

5.068 

1.109 

-.151 

5,950 

7.637 

1.001 

-.003 

1.000 

1.353 

1.969 

.138 

3.500 

5,123 

1.102 

-.142 

6*000 

7.687 

1.001 

-.002 

1.050 

1.452 

1.973 

.038 

3.550 

5.178 

1.095 

-.134 

6.050 

7.737 

1.001 

-.002 

1.100 

1.550 

1.973 

-.053 

3.600 

5.233 

1.089 

-.126 

6.100 

7.787 

1.001 

-•002 

1.150 

1.649 

1.968 

-.133 

3.650 

5.287 

1.083 

-.119 

6.150 

7.837 

1.001 

-.002 

1.200 

1.747 

1.960 

-.205 

3.700 

5.341 

1.077 

-.112 

6.200 

7.887 

1.001 

-.002 

1.250 

1.845 

1.948 

-.268 

3.750 

5.395 

1.071 

-.105 

6.250 

7.938 

1.001 

-.001 

1*300 

1.942 

1.933 

-.323 

3*800 

5.448 

1.066 

“•098 

6.300 

7.988 

1.001 

-.001 

1.350 

2.038 

1.913 

-.371 

3.850 

5.501 

1.062 

-.092 

6*350 

8.038 

1*000 

-.001 

1*600 

2.133 

1.896 

-.411 

3*900 

5.554 

1.057 

-.087 

6.400 

8.088 

1.000 

-•001 

1.450 

2.228 

1.874 

-.445 

3.950 

5.607 

1.053 

-.081 

6.450 

8.138 

1.000 

-.001 

1*500 

2.321 

1.851 

-.473 

4.000 

5*660 

1.049 

-.076 

6*500 

8*188 

1*000 

-.001 

1.550 

2.413 

1.827 

-.496 

4.050 

5.712 

1.045 

-.071 

6.550 

8.238 

1*000 

-*001 

1.600 

2.504 

1.802 

-.513 

4.100 

5.764 

1.042 

-.066 

6*600 

8.288 

1.000 

-•001 

1.650 

2.593 

1.776 

-.526 

a. 150 

5.816 

1.039 

-.062 

6.650 

8.338 

1.000 

•000 

1*700 

2.681 

1*749 

-.535 

4.200 

5.868 

1.036 

-•058 

6*700 

8.388 

1.000 

.000 

1.750 

2.768 

1.722 

-.541 

4.250 

5.920 

1.033 

-.054 

6.750 

8*436 

1.000 

*000 

i.aoo 

2.853 

1*695 

-.543 

4.300 

5.971 

1.030 

-.050 

6.800 

8.488 

1*000 

•000 

1.850 

2.937 

1*668 

-•542 

4.350 

6.023 

1.028 

-•047 

6*850 

6.538 

1*000 

.000 

1.900 

3.020 

1.641 

-•538 

4.400 

6.074 

1.026 

-•043 

6*900 

8*588 

1*000 

*000 

1*950 

3. 102 

1.614 

-.533 

4.450 

6.125 

1.024 

-.040 

6.950 

8.638 

1.000 

• 000 

2*000 

3.182 

1*588 

-.523 

4.500 

6.176 

1.022 

-•037 

7*000 

8.688 

1*000 

• 000 

2.050 

3.260 

1.562 

-.516 

4.550 

6.227 

1.020 

-•035 





2.100 

3.338 

1.537 

-.505 

4.600 

6.278 

1.018 

-.032 





2.150 

3.414 

1.512 

-•493 

4.650 

6.329 

1.017 

-.030 





2.200 

3.489 

1.487 

-.480 

4.700 

6.380 

1.015 

-.027 





2.250 

3.563 

1.464 

-.466 

4.750 

6*431 

1.014 

-*025 





2.300 

3.635 

1.441 

-.452 

4.800 

6.481 

1.013 

-.023 





2.350 

3.707 

1.418 

-.437 

4.850 

6*532 

1*012 

-.021 





2.600 

3.777 

1.397 

-•422 

4.900 

6.583 

1.011 

-.020 





2.450 

3.847 

1.376 

-.407 

4.950 

6*633 

1.010 

-.018 
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TABLE I. - Continued. NUMERICAL SOLUTION TO CASE I (U - ax n , W - bx“) 


(6) n - 0 and ra - 8 


1 ? 

0 ( D ) 

Q'(n) 

o"(n) 

n 

o(n) 

Q'(n) 

Q"(7?) 

Tl 

0(U) 

Q * ( 71 ) 

o”(r)) 

0*000 

0.000 

0.000 

5.449 

2.500 

4.215 

1.360 

— 0.414 

5.000 

6.982 

1.009 

- 0.017 

*050 

.007 

• 262 

3.050 

2.550 

4.282 

1.340 

- r395 

5.050 

7.033 

1.008 

-.015 

.100 

.026 

.503 

4.654 

2.600 

4*349 

1.320 

-.377 

5.100 

7.083 

1.007 

-.014 

• 150 

• 057 

• 728 

4.264 

2.650 

4*414 

1.302 

-.359 

5.150 

7.133 

1.006 

-.013 

• 200 

.098 

*932 

3.883 

2.700 

4.479 

1*284 

-•342 

5.200 

7.184 

1.006 

-.012 

• 250 

• 150 

1*116 

3.313 

2.730 

4.543 

1.266 

-.325 

5.250 

7.234 

1.005 

-•Oil 

.300 

• 210 

1.283 

3.156 

2.800 

4.606 

1.252 

-.309 

5.300 

7.284 

1.005 

-•010 

• 350 

• 278 

1*432 

2.813 

2.850 

4.668 

1.237 

-*293 

5.350 

7.334 

1.004 

-.009 

• 400 

• 353 

1.565 

2.486 

2.900 

4.730 

1.223 

-*278 

5.400 

7.385 

1.004 

-•008 

• 450 

*434 

1.681 

2.176 

2.950 

4.790 

1.209 

-*264 

5.450 

7.435 

1.003 

-•008 

• 500 

.521 

1.783 

1.884 

3.000 

4.851 

1.196 

-T2B0 

5.500 

7.485 

1.003 

-•007 

• 550 

• 612 

1.870 

1.609 

3.050 

4.910 

1.184 

-.237 

5.550 

7.535 

1*003 

-.006 

• 600 

.707 

1.944 

1.352 

3.100 

4.969 

1.173 

-«224 

5.600 

7.585 

1*002 

-•006 

• 650 

• 806 

2.005 

1.114 

3.150 

5.027 

1.162 

-.212 

5.650 

7.635 

1*002 

-.005 

• 700 

• 908 

2.055 

.894 

3.200 

5.085 

1.151 

-•200 

5.700 

7.685 

1.002 

-.005 

• 750 

1.011 

2.095 

.692 

3.250 

5.142 

1.142 

-*189 

5.750 

7.735 

1.002 

-.005 

• 800 

1.117 

2.125 

.507 

3.300 

5.199 

1.133 

-.178 

5.800 

7.785 

1.001 

-.004 

• 850 

1.224 

2.146 

• 339 

3.350 

5.256 

1.124 

-.168 

5.850 

7.836 

1.001 

-.004 

• 900 

1.331 

2.159 

.187 

3.400 

5.312 

1.116 

-.159 

5.900 

7.886 

1.001 

-.004 

• 950 

1.440 

2.165 

.051 

3.450 

5.367 

1.108 

-•150 

5.950 

7.936 

1.001 

-.003 

1.000 

1.548 

2.164 

-.070 

3.500 

5.423 

1.101 

-•141 

6.000 

7.986 

1.001 

-.003 

1.090 

1.656 

2.158 

-.178 

3.550 

5*477 

1.094 

-.133 

6.050 

8.036 

1.001 

-.003 

1«100 

1.764 

2.147 

-.272 

3.600 

3.532 

1.087 


6.100 

8.086 

1.000 

-.002 

1.150 

1.871 

2.131 

-.354 

3.650 

5.586 

1.081 

-.117 

6.150 

8.136 

1.000 

-.002 

1.200 

1.977 

2.112 

-.424 

3.700 

5.640 

1.076 

-.110 

6.200 

8.186 

1.000 

-.002 

1.250 

2.082 

2.009 

-.484 

3.750 

5.694 

1.070 

-.103 

6.250 

8.236 

1.000 

-.002 

1.300 

2.189 

2.064 

-•533 

3.800 

5.747 

1.065 

-.097 

6.300 

8.286 

1.000 

-.001 

1*350 

2.288 

2.036 

-.574 

3.850 

5.800 

1.061 

-.091 

6.350 

8.336 

1.000 

-.001 

1.400 

2.389 

2.006 

-.607 

3.900 

5.853 

1.056 

-.085 

6.400 

8.386 

1.000 

-•001 

1.450 

2.489 

1.975 

-.633 

3.950 

5.906 

1.052 

-.080 

6.450 

8.436 

1.000 

-.001 

1*500 

2.587 

1.943 

-.651 

4.000 

5.958 

1.048 

-.075 

6.500 

8.486 

1.000 

-.001 

1*550 

2.683 

1.910 

-.664 

4.050 

6.011 

1.045 

-.070 

6.550 

8.536 

1.000 

-•001 

1*600 

2.778 

1.877 

-.672 

4*100 

6.063 

1.041 

"•065 

6.600 

8.586 

1.000 

-.001 

1*650 

2.871 

1.843 

-.674 

4.150 

6.115 

1.038 

-.061 

6.650 

8 .636 

1.000 

-•001 

1*700 

2.962 

1.809 

-.673 

4.200 

6.167 

1.035 

-.037 

6.700 

8.686 

1.000 

-•001 

1*750 

3.051 

1.776 

-.668 

4.250 

6.218 

1.033 

-.053 

6.750 

8.735 

1.000 

.000 

1.800 

3.139 

1.743 

-•660 

4.300 

6.270 

1.030 

-.049 

6.800 

8.785 

1.000 

.000 

1*830 

3.226 

1.710 

-.649 

4.350 

6.321 

1.028 

-.046 

6.850 

8.835 

1.000 

.000 

1*900 

3.310 

1.678 

-•637 

4.400 

6.373 

1.025 

-.043 

6.900 

8.885 

1.000 

•000 

1*950 

3.394 

1.646 

-.622 

4.450 

6.424 

1.023 

-.040 

6.950 

8.935 

1.000 

.000 

2.000 

3.475 

1.616 

*"•606 

4.500 

6.475 

1.021 

-.037 

7.000 

8*985 

1*000 

• 000 

2*050 

3.555 

1.586 

-•588 

4.550 

6.526 

1.020 

-.034 





2*100 

3.634 

1.557 

-.570 

4.600 

6.577 

1.018 

-.032 





2. 150 

3.711 

1.529 

-.551 

4.650 

6.628 

1.016 

-.029 





2*200 

3.787 

1.502 

-.332 

4.700 

6.679 

1.015 

-.027 





2.250 

3.861 

1.476 

-.512 

4.750 

6*729 

1.014 

-.025 





2.300 

3.934 

1.450 

-•492 

4.800 

6.780 

1.013 

-.023 





2*350 

4.006 

1.426 

-•472 

4.850 

6.831 

1.012 

-.021 





2.400 

4.077 

1.403 

-•453 

4.900 

6.881 

1.011 

-.020 





2*450 

4.146 

1.361 

-•433 

4.950 

6*932 

1.009 

-.018 
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TABLE X. - Continued. NUMERICAL SOLUTION TO CASE I (U - ax n , W « bx“) 


(7) n - 0 and m « 10 


V 

o(n) 

O' (H) 

o"(n) 

i? 

3(1 )> 

Q'(n> 

o“(n) 

Tt 

G(7!) 

Q'(IJ) 

0“ (7?) 

0,000 

0.000 

0.000 

6.317 

2.500 

4.448 

1.359 

-0.423 

5.000 

7.213 

1.009 

—0.016 

.050 

.008 

*303 

5.818 

2.550 

4.516 

1.339 

-.403 

5.050 

7.264 

1.008 

-.015 

.100 

• 030 

.582 

5.324 

2.600 

4.582 

1.319 

-.383 

5.100 

7.314 

1.007 

-.014 

• 150 

.065 

.836 

4.838 

2.650 

4.648 

1.300 

-.363 

5.150 

7.364 

1.007 

-.013 

• 200 

.113 

1.066 

4.365 

2.700 

4,712 

1.283 

-.345 

5.200 

7.415 

1.006 

-.012 

• 250 

.172 

1.273 

3.908 

2.750 

4.776 

1.266 

-.327 

5.250 

7.465 

1.005 

-.011 

.300 

• 240 

1.457 

3.470 

2.800 

4.839 

1.250 

-.310 

5.300 

7.515 

1.005 

-•010 

• 350 

.317 

1.620 

3.052 

2.850 

4.901 

1.235 

-.293 

5.350 

7.565 

1.004 

-.009 

.400 

• 402 

1.763 

2.655 

2.900 

4.962 

1.221 

-.278 

5.400 

7.616 

1.004 

-.008 

• 450 

• 493 

1.886 

2.282 

2.950 

5*023 

1.207 

-.263 

5.450 

7.666 

1.004 

-.007 

• 500 

.590 

1.991 

1.933 

3.000 

5.083 

1.194 

-.249 

5.500 

7.716 

1.003 

-.006 

.550 

.692 

2.080 

1.609 

3.050 

5.142 

1.182 

-.235 

5.550 

7.766 

1.003 

-.006 

• 600 

• 798 

2.153 

1.309 

3.100 

5.201 

1.171 

-.222 

5.600 

7.816 

1.003 

-.005 

• 650 

• 907 

2.211 

1.033 

3.150 

5.259 

1.160 

-.210 

5.650 

7.866 

1.003 

-.005 

• 700 

1.019 

2.256 

.781 

3.200 

5.317 

1.150 

-.198 

5.700 

7.916 

1.002 

-.004 

• 750 

1.132 

2.289 

.553 

3.250 

5.374 

1.140 

-.187 

5.750 

7.967 

1.002 

-.004 

• 800 

1.247 

2.312 

.3*7 

3.300 

5.431 

1.131 

-.176 

5.800 

8.017 

1.002 

-.003 

• 850 

1.363 

2.325 

.163 

3.350 

5.488 

1.123 

-.166 

5.850 

8.067 

1.002 

-.003 


1.480 


-.001 

3.400 


1.114 

-.157 


8.117 

1*002 

-.002 


1.596 


-.145 

3.450 


1.107 

-.148 


8.167 

1.001 

-.002 

1.000 

1.712 

2.314 

h | 11 

3.500 

5.654 

1.100 

-.139 

6.000 

8.217 

1.001 

-.002 

1.050 

■f - - « 

2.298 

M 1 . V 

3.550 

5.709 


-.131 

, 6.050 

8.267 

1.001 

-.002 

1.100 

Br -■ : 9 

2.276 

sis 1 : ' V 


5.763 


-.123 

6.100 

8.317 

1.001 

-.001 

1.150 

B-r •' - -fl 

2.251 


Kt 1 

5.818 


-.116 

6.150 

8.36T 

1.000 

-.001 

1*200 

li.il 

2.221 

WTSM 

■2.1 

5.871 

1.075 

-.109 

6*200 

8,417 

1.000 

-.001 

1.250 

2.277 

2.189 

-.670 

3.730 

5.925 

1.070 

-.102 

6.250 

8.467 

1.000 

.000 

1.300 

2.386 

2.155 

-.712 

3.800 

5.978 

1.065 

-.096 

6.300 

8.517 

1.000 

.000 

1.350 

2.492 

2.118 

-.745 

3.850 

6.032 

1.060 

-.090 

6.350 

8.567 

1.000 

.000 

1.400 

2.597 

2.080 

-.768 

3.900 

6.084 

1.056 

-.084 

6.400 

8.618 

1.000 

.000 

1.450 

2.700 

2.042 

-.783 

3.950 

6.137 

1.052 

-.079 

6.450 

8.668 

1.000 

,000 

1.500 

2.802 

2.002 

-.792 

4.000 

6.190 

1.048 

-.074 

6.500 

8.718 

1.000 

,000 

1.550 

2.901 

1.962 

-.794 

4.050 

6.242 

1.044 

-.069 

6.550 

8.768 

1.000 

.000 

1.600 

2.998 

1.923 

-.792 

4.100 

6.294 

1.041 

-.064 

6.600 

8.818 

1.000 

•000 

1*650 

3.093 

1.883 

-.784 

4.150 

6.346 

1.038 

-.060 

6.650 

8.868 

1.000 

• 000 

1.700 

3.186 

1.844 

-.773 

4.200 

6.398 

1*035 

-.056 

6.700 

8.918 

1.000 

•000 

1.750 

3.277 

1.806 

-.759 

4.250 

6.450 

1.032 

-.052 

6.750 

8*968 

1.000 

.000 

1.800 

3.367 

1.769 

-.742 

4.300 

6.501 

1.030 

-.049 

6.800 

9.018 

1*000 

• 000 

1.850 

3.434 

1.732 

-.723 

4.350 

6.553 

1.027 

-.045 

6.850 

9.068 

1.000 

•000 

1.900 

3.540 

1.696 

-.702 

4.400 

6.604 

1.025 

-.042 

6.900 

9.118 

1.000 

• 000 

1.950 

3.624 

1.662 

-.680 

4.450 

6.655 

1.023 

-.039 

6.950 

9.168 

1*000 

•000 

2.000 

3.706 

1.626 

-.657 

4.5 00 

6.706 

1.021 

-.037 

7.000 

9.218 

1.000 

• 000 

2.050 

3.787 

1.596 

-.633 

4.550 

6.737 

1.020 

-.034 





2.100 

3.866 

1.565 

-.609 

4.600 

6.808 

1.018 

-.031 





2.150 

3.943 

1.535 

-.585 

4.650 

6.859 

1.016 

-*029 





2.200 

4.019 

1.506 

-•*561 

4.700 

6.910 

1.015 

-•027 





2.250 

4.094 

1.479 

-.537 

4.750 

6.961 

1.014 

-•025 





2.300 

4.167 

1.453 

-.513 

4.800 

7.011 

1.013 

-.023 





2.350 

4.239 

1.428 

-.490 

4.850 

7.062 

1.011 

-.021 





2.400 

4.310 

1.404 

-.467 

4.900 

7.112 

1.010 

-.019 





2.450 

4.380 

1.381 

-.445 

4.950 

7.163 
_ 

1.010 

-.018 
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TABLE I. - Continued. NUHOTICAL SOLUTION TO CASE I (U - a** 1 , V - bx®) 

(15) n - 1 and m « 8 (14) n - 1 and ■ - 10 


0 

Q(n) 

O' (11) 

o"(n) 

!) 

0 ( 1 ?) 

a* (7?) 

0"(n) 

A _ AAA 

A AAA 

A./vyi 

i.KIA 

o ,/uyi 


1 - AHA 

— A-AWg 

.050 

.005 

.213 

4.018 

2.050 

2.157 

1.030 

-.074 

.100 

.021 

.402 

3.532 

2,100 

2.209 

1.026 

-.066 

• 150 

.045 

.567 

3.066 

2*150 

2.260 

1.023 

-.059 

.200 

.077 

.709 

2.628 

2.200 

2.311 

1.020 

-.053 

.250 

.116 

,830 

2.222 

2.250 

2.362 

1.018 

-.047 

.300 

.160 

*932 

1 . B 51 

2.300 

. 2.413 

1.016 

-.042 

.350 

.209 

.016 

1.516 

2.350 

2.464 

1.014 

-.837 

.400 

.261 

.084 

1.217 

2.400 

2.514 

1.012 

-.033 

.450 

.317 

1.138 

• 994 

2.450 

2.565 

1*010 

-. 02 ? 

.500 

.375 

1.180 

.725 

2.500 

2.615 

1.009 

-.026 

• 550 

.455 

1.211 

• 52 T 

2.550 

2.666 

1.008 

-.022 

.600 

.496 

1.233 

♦ 359 

2,600 

2.716 

1.007 

-.020 

.650 

.558 

1.248 

■ 218 

2.650 

2.766 

1.006 

-.017 

.700 

.620 

1.255 

.101 

2.700 

2.817 

1.005 

-.015 

.750 

.683 

1.258 

.005 

2.750 

2.867 

1.004 

-.013 . 

.800 

.746 

1.256 

-.071 

2.800 

2.917 

1.004 

-.011 

.850 

.809 

1.251 

-.132 

2.850 

2.967 

1.003 

-.010 

.000 

.871 

1.243 

-.178 

2.900 

3.017 

1.003 

-.009 

•950 

.933 

1.234 

-•212 

2.950 

3*068 

1.002 

-.007 

1.000 

.995 

1,222 

-.235 

3.000 

3.118 

1.002 

-.006 

1.050 

1.055 

1.210 

-.251 

3.050 

3.168 

1.002 

-.006 

1 £ 1 ilft 

1 -1 1ft 

1 f lOl 

_ . 9*0 

1 AA 

t.^lR 

1 - ft!) I 

ftftR 

i.i’so 

1.175 

1,184 

-.261 

3.150 

3.268 

1.001 

-.004 

1.200 

1.234 

1.171 

-.299 

3.200 

3.316 

1.001 

-.003 ‘ 

1.250 

1.292 

1.158 

-.254 

3.250 

3.368 

1,001 

-.003 

1.300 

1.350 

1.146 

-.245 

3.300 

3,418 

1,001 

-.003 

1.950 

1.407 

1.134 

-.235 

3,350 

3.468 

1.001 

-.002 

1.400 

1.463 

1.122 

-.224 

3.400 

3.518 

1.000 

-.002 

1.450 

1.519 

1.112 

-.211 

3.450 

3.568 

1.000 

-.002 

1.900 

1.574 

1.101 

-.198 

3.900 

3.618 

1.000 

-.001 

1.550 

1.629 

1.092 

-.184 

3.550 

3.668 

1.000 

-.001 

1.600 

1.684 

1,083 

-*m 

3.600 

3.718 

1.000 

-.001 

1.650 

1.738 

1.075 

-.158 

3.650 

3.768 

1.000 

-.001 

1.700 

1.791 

1.067 

-.145 

3.700 

3.818 

1.000 

-.001 

1.750 

1.644 

1.060 

4.133 

3.750 

3.868 

1.000 

-.001 

1.800 

1.897 

1.054 

-.122 

3.800 

3.918 

1.000 

-.001 

1.650 

1.950 

1.048 

-.111 

3.850 

3.968 

1.000 

.000 

1.900 

2.002 

1.043 

-.100 

3.900 

4,018 

1.000 

*000 

1.950 

2.054 

1,038 

-.091 

3.950 

4.068 

1.000 

.000 





4.000 

4.111 

1.000 

*000 


T ) 

0 ( 77 ) 

0 '( D ) 

G -( n ) 

T ? 

0 (»?) 

O ' ( 17 ) 

a" (IT) 

f\ - AAA 

A.AAA 

a.qaa 

t.QU 

AAA 

n . non 

1 . 

033 

-A.Alo 

• 050 

• 005 

.187 

3,533 

2.050 

2.079 

1 . 

030 

-.071 

.100 

.018 

.354 

3.145 

2.100 

2.131 

1 . 

026 

-.044 

*150 

.040 

.301 

2.769 

2.150 

2.182 

1 . 

023 

-.058 

.200 

.068 

.631 

2.412 

2.200 

2.233 

1 . 

021 

-.052 

.250 

.103 

.743 

2.079 

2.290 

2.284 

1 . 

018 

-.047 

,300 

.142 

.839 

1.770 

2.300 

2. 335 

1 . 

016 

-.042 

.350 

.186 

.920 

1.488 

2.350 

2.386 

1 . 

014 

-.037 

.400 

.234 

• 988 

1.233 

2 . AO 0 

2.436 

Ip 

012 

-.033 

.450 

.285 

1.044 

1.005 

2.450 

2,487 

i . 

011 

-.029 

• 500 

.336 

1.089 

• 802 

2.500 

2.537 

i . 

009 

-.026 

.550 

.394 

1.125 

.625 

2.550 

2.518 

i . 

008 

-.023 

.600 

.451 

1.152 

.470 

2.600 

2.638 

i . 

007 

-.020 

.650 

.509 

1.172 

*337 

2.650 

2.488 

i . 

006 

-.018 

,700 

• 568 

1.186 

.224 

2.700 

2.739 

i > 

003 

-.015 

.750 

.627 

1.195 

,129 

2.750 

2.789 

i . 

004 

-.013 

.800 

.687 

1.199 

.050 

2.600 

2.839 

A * 

004 

-.012 

.850 

.747 

1.200 

-.015 

2.650 

2.889 

i . 

003 

-.010 

.900 

.807 

1.198 

-.067 

2.900 

2.939 

i . 

003 

-.009 

,950 

.867 

1.194 

-.108 

2.950 

2,990 

i . 

002 

-.008 

1.000 

.926 

1.187 

-.140 

3.000 

3.040 

i . 

002 

-.007 

1.050 

,986 

1.180 

-.164 

3.090 

3.090 

i . 

002 

-.006 

!• ICC 

ap v-r-r 

J r * 

•*•150 

3*100 

3 « 140 

A * 

001 

— • VW il 

1.150 

1.103 

1.162 

-.191 

3.150 

3.190 

1 . 

001 

-.004 

1.200 

1.161 

1.152 

-.197 

3.200 

3.240 

1 . 

001 

-.004 

1.250 

1.218 

1.142 

-.198 

3.250 

3.290 

1 . 

Ml 

-.003 

1.300 

1.278 

1.132 

-.197 

3.300 

3,340 

1 . 

001 

-.003 

1.350 

1.331 

1.123 

-.193 

3.350 

3.390 

1 . 

001 

-.002 

1.400 

1.387 

1.113 

-.187 

3.400 

3.440 

1 . 

001 

-.002 

1.450 

1.443 

1.104 

-.180 

3.450 

3.490 

1 . 

000 

-.002 

1*500 

1.498 

1.095 

-.171 

3.900 

3.540 

1 . 

ooo 

-.001 

1.550 

1.552 

1.087 

-.162 

3.550 

3.590 

1 . 

000 

-.001 

1.600 

1.606 

1.079 

-.152 

3.600 

3.640 

1 . 

000 

-.001 

1.650 

1«660 

1.072 

-.142 

3.650 

3.690 

1 . 

000 

-.001 

1.700 

1.713 

1,063 

-.132 

3.700 

3.740 

1 . 

000 

-.001 

1.750 

1.766 

1.098 

-.123 

3.750 

3.790 

1 . 

000 

-.601 

1.600 

1.619 

1.052 

-.113 

3.800 

3.840 

1 . 

000 

-.001 

1.850 

1.872 

1.047 

-.104 

3,850 

3.890 

1 . 

000 

.000 

1.900 

1.924 

1.042 

-.095 

3,900 

3.940 

1 . 

000 

.000 

1.950 

1.976 

1.036 

-.086 

3.950 

3.990 

1 . 

000 

.000 





4.000 

4.040 

1. 

000 

*000 
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TABLE I. - Continued. NUMERICAL SOLUTION TO CASE I (U - ax n , V - bi*) 

(15) n - 2 and n - 0 (lB) n « 2 and m - 1 


V 

aW 

o' (n) 

a"(u) 

ti 

0(7!) 

1* (77) 

a" (7!) 

o.qoo 

0.000 

0.000 

0.716 

2.000 

1.192 

0.960 

0.111 

,050 

.001 

.036 

• 716 

2.050 

1*240 

.965 

.099 

.100 

.004 

.072 

.716 

2.100 

1.289 

.970 

.087 

.150 

.008 

.107 

,715 

2.150 

1.337 

,974 

.0 77 

.200 

.014 

.143 

.714 

2.200 

1.386 

.978 

.066 

.250 

.022 

.179 

.712 

2.250 

1.435 

• 981 

.060 

.300 

.032 

.214 

.709 

2,300 

1.484 

.984 

.052 

■ 350 

.044 

• 250 

• 704 

2.350 

1.533 

.986 

• 045 

• 400 

.057 

.285 

.699 

2.400 

1.583 

.988 

.039 

♦ 450 

.072 

•319 

.692 

2.450 

1.632 

.990 

.034 

.500 

.089 


.684 

2.500 

1.682 

.991 

.029 

.350 

.108 

.388 

• 674 

2.550 

1.731 

.993 

,025 

•600 

*128 

.421 

•663 

2.600 

1,781 

.994 

.021 

*650 

.150 

.454 

.650 

2.650 

1.831 

.995 

.018 

mm 

.173 

.486 

.636 

2.700 

1.881 

.996 

.015 

.730 

.198 

.518 

• 620 

2.750 

1.930 

.997 

.013 

• BOO 

.225 

• 54B 

.603 

2.800 

1.980 

.997 

.011 

.850 

.293 

.578 

.565 

2.850 

2.030 

.998 

.009 

.900 

.283 

.607 

.565 

2.900 

2.080 

.998 

• 008 

.950 

.314 

.635 

.545 

2.950 

2.130 

.998 

*006 

1.000 

.346 

■ 661 

.523 

3*000 

2.180 

•999 

• 005 

1.050 

.360 

.687 

.501 


2.230 

.999 

.004 

1.100 

,415 

.711 

.478 

3.100 

2.280 

.9*9 

.004 

1.150 

.451 

.735 

.454 

3.150 

2.330 

.999 

.003 

1.200 

.488 

.757 

fi 

•430 

| 

3.200 

,.,2*3.80 

>1 ,W9 

| .002 

1 

■ 1*250 

1 .527 

'• .778 

1 .406 

3.250 

2.480 

1.000 

.002 

1.300 

• 366 

.797 

.382 

3«300 

2.480 

1.000 

.002 

1.350 

.606 

.816 

’ >358 

3.350 

2.530 

.1.000 

.001 

1.400 

.648 

• 833 

• 334 

3.400 

2.580 

.1.000 

• .001 

1.430 


.849 

• 311 

3.450 

2.630 

1.000 

, .001 

: 1.500 

.733 

’ .864 

.289 

3.500 

2.680 

■1.000 

• 001 

1.530 

.776 

.878 

.267 

3.550 

2.730 

•1.000 

.001 

1.600 

.820 

.891 

.245 

3.600 

2.780 

1.000 

.000 

1.650 

.865 

.903 

.223 

3.650 

2.830 

1.000 

; .000 

1.700 

• 911 

.913 

• 206 

3.700 

2.880 

1.000 

.000 

1.730 

.956 

.923 

.187 

3.750 

2.930 

1.000 

.OOO 

l.SOO 

1.003 

.932 

.170 

3.800 

2.980 

1.000 

.000 

1.850 

1.050 

.940 

.153 

3.850 

3.030 

1.000 

.000 

1.900 

1.097 

.948 

,138 

3.900 

3.080 

1.000 

•OOO 

1.330 

1.144 

.954 

.124 

3.950 

3.130 

1.000 

•OOO 





4.000 

3.180 

1.000 

.000 


r? 

a(n) 

3' (f?) 


n 

a(7?) 

fl'(w) 

a"(n) 

0.000 

0.000 

0.000 

1.265 

2.000 

1.395 

0.984 

0,049 

.050 

.002 

.062 

1.215 

2. 050 

1.445 

.987 

.042 

.100 

.006 

• 122 

1.165 

2.100 

1.494 

.909 

.037 

.150 

.014 

.179 

1.116 

2.150 

1,543 

.990 

.032 

,200 

.024 

.233 

1.067 

2.200 

1.593 

• 992 

.028 

.230 

• 037 

j .285 

l.oie 

2.250 

1.643 

.993 

1 .024 

.300 

.052 

1 .335 

.970 

2.300 

1.692 

.994 

.020 

.350 

.070 

! .382 

.922 

2.350 

1.742 

.995 

.017 

.400 

.091 

.427 

.876 

2*400 

1.792 

.996 

.015 

.430 

.113 

• .470 

•S30 

2.450 

1.842 

.997 

.013 

.500 

.138 


.785 

2.500 

1.891 

• 997 

• 011 

.530 

.164 

.548 

.741 

2.550 

1.941 

.998 

• 009 

.600 

.192 

.584 

.698 

2.600 

1.991 

.998 

.008 

.650 

.222 

.618 

.657 

2.650 

2.041 

.998 

.006 

.700 

.254 

• 650 

.616 

2.700 

2.091 

.999 

.009 

.750 

• 287 

.680 

.577 

2.750 

2.141 

i .999 

• 004 

.800 

.322 

.708 

.539 

2.600 

2.191 

• 999 

.004 

.850 

♦ 35B 

.734 

.503 

2.850 

2.241 

.999 

.003 

.900 

,395 

.758 

.468 

2.900 

2.291 

.999 

.002 

.950 

.434 

.780 

.434 

2.950 

2.341 

1.000 

• 002 

1.000 

.473 

• 801 

■ .402 

3.000 

2.391 

'i.ooo 

.002 


.514 

.821 

.371 

3.050 

2.441 

11.000 

.001 

1.100 

.555 

.838 

.342 

3.100 

2.491 

1.000 

.001 

1.150 

; .598 

• .855 

.314 

3.150 

12.541 

1.000 

• l< .001 

1 1.200 

'r .641 

.870 

.288 

i 3.200 

[ 12.591 

1.000 


1.250 

.685 

.884 

.263 

3.230 

2.641 

1.000 

.001 

1.300 

.729 

.896 

.240 

3.300 

2.691 

1.000 

.000 

1.350 

.774 

.90S 

.216 

3*350 

2.741 

1.000 

♦OOO 

1.400 

.820 

.918 

.198 

3.400 

2.791 

1.000 

.000 

, 1.430 

• 866 

,9Z8 

.179 

3.450 

2.841 

1.000 

1 .000 

1.300 

; .913 

: .936 

• 161 

3.500 

2.891 

1.000 

.000 

1.350 

• 960 

• 9*4 

• 145 

3.550 

2.941 

1.000 

.000 

1.600 

1.007 

.951 

.130 

3*600 

2.991 

1.000 

, .000 

. 1.650 

1.033 

.957 

.116 

3.650 

3.041 

1.000 

• OOO 

1.700 

1.103 

.962 

.104 

3.700 

3.091 

1.000 

.000 

1.730 

1.151 

.967 

iff 7 

3.750 

3.141 

1.000 

.000 

1.800 

1.200 

♦ 971 


3.800 

3.191 

1.000 

.000 

1.850 

1.248 

.973 


3.850 

3.241 

1.000 

.000 

1*90 0 

1.297 

.979 


3.900 

3.291 

1.000 

.000 

1,930 

1.346 

.982 


3.950 

3.341 

1.000 

.000 




II 

4,000 

3.391 

1.000 

.000 




* 


• * 


*1 


M 


A 


k 
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TABLE I. - Contlmi«d. NUMERICAL SOLUTION TO CASE I (U - ax’ 1 , V - b*») 

(17) n - 2 and m - 2 (18) " - z wi ® - * 


n 

a(n) 

(J'(n) 

o”tn) 

n 

0(17) 

Q'(T?) 

G"(»l) 

0,000 

0.000 

0*000 

2.465 

2.000 

1.669 

1.003 

-0.009 

.050 

.003 

.116 

2.265 

2.050 

1.739 

1.003 

-.008 

•100 

.012 

.227 

2.069 

2.100 

1.7B9 

1.003 

-.007 

.150 

.025 

.325 

l«a7a 

2.150 

1.839 

1.002 

-.007 

.200 

.044 

.415 

1.695 

2.200 

1.889 

1.002 

-•006 

.250 

.067 

.495 

1.521 

2.250 

1.940 

1.002 

-.005 

.300 

.093 

.567 

1.357 

2.300 

1.990 

1.001 

-.005 

.350 

.123 

.631 

1.204 

2.350 

2.040 

1.001 

-*004 

<400 

• 156 

• 667 

1# 06Z 

Z*4TO 

Z.090 

1.001 

— .003 

.550 

.192 

.737 

.932 

2*450 

2.140 

1.001 

-.003 

.500 

.230 

.701 

.813 

2.500 

2.190 

1.001 

-.003 

■ ■A 

_ AtA 

. on a 

. tab: 

m . IKA 

n _ aa a 

7 £ *fli 


.500 

.312 

.851 

.607 

2.600 

2.290 

1.000 

-.002 

■ 650 

.355 

.079 

.520 

2.650 

2.340 

1.000 

-.002 

.700 

• 400 

.903 

•442 

2.700 

2.390 

1.000 

-.001 

.750 

.445 

.924 

.373 

2.750 

2.440 

1.000 

-.001 

• BOO 

.492 

.941 

.313 

2.800 

2.490 

1.000 

-.001 

.630 

.539 

.955 

.260 

2.850 

2.540 

1.000 

-.001 

.900 

• 5B7 

.967 

.214 

2.900 

2.590 

1.000 

-.001 

.950 

• 636 

• 977 

.174 

2.950 

2.640 

1*000 

-.001 

1.000 

.605 

.985 

.140 

3.000 

2.690 

1.000 

*000 

1.050 

.734 

.991 

.111 

3.050 

2.740 

1.000 

.000 

1 _ « AM 


. AAA 

- n»-» 

i4. 1 AA 

5 -7AA 

1 - fSftft 

* rwi 

1.150 

.834 

1.000 

.066 

3.150 

2.840 

1.000 

.000 

1.200 

.604 

1.003 

.049 

3.200 

2.890 

1.000 

.000 

1.230 


1.005 

.035 

3.250 

2.940 

1.000 

.000 

1.300 

.985 

1.006 

.024 

3.300 

2.990 

1.000 

.000 

1.330 

1.035 

1.007 

.015 

3.350 

3.040 

1.000 

.000 

1.400 

1.085 

1.000 

• ooa 

3.400 

3.090 

1.000 

.000 

1.430 

1.136 

1.00a 

.002 

3.450 

3.140 

1.000 

.000 

1.500 

1.166 

1.008 

-.002 

3.500 

3.190 

1.000 

•000 

1.550 

1.236 

1.008 

-.005 

3.550. 

3.240 

1.000 

•000 

1.600 

1.267 

1.007 

-.008 

3.600 

3*290 

1.000 

#000 

1*650 

ltaS7 

i»uw7 

“•WU 7 

P»D?V' 

3.340 

ABWU 

•CCQ 

1.700 

1.387 

1.006 

-.010 

3.700 

3.390 

1*000 

.000 

1.750 

1.436 

1.006 

-.010 

3.750 

3.440 

1.000 

.000 

i . nnft 

1 


...rtl 1 

•a .orto 

t.AQA 

1 -rtftn 

-non 

1.650 

1.338 

1.005 

-.010 

3.850 

3.540 

1.000 

.000 

1.900 

1.569 

1.004 

-.010 

3.900 

3.590 

1.000 

.000 

1.930 

1.639 

1.004 

-#009 

3.950 

3.640 

1.000 

.000 





4.000 

3.690 

1.000 

.000 


i ) 

G(T?) 

0'(n) 

a* ( 17 ) 

71 

0(7?) 

0 1 (7?) 

0"(7?) 

0.000 

0.000 

0.000 

1.713 

2.000 

1.525 

0.995 

0.018 

.050 

.002 

• 083 

1.615 

2.050 

1.575 

.996 

.015 

.100 

.008 

.162 

1.316 

2.100 

1*624 

.997 

.013 

.150 

.018 

.235 

1.419 

2.150 

1.674 

.997 

.011 

• 200 

.032 

.303 

1.324 

2.200 

1.724 

.998 

.009 

• 250 

.048 

.367 

1.231 

2.250 

1.774 

.998 

.007 

• 300 

.068 

.427 

1.142 

2.300 

1.824 

• 998 

.006 

.350 

.091 

.482 

1.056 

2.350 

1.874 

.999 

.005 

• 400 

• 116 

■ »2 

• 974 

2.400 

1.924 

• 999 

*004 

.450 

« 144 

.579 

.896 

2.450 

1.974 

.999 

.004 

.500 

.174 

.622 

.821 

2.500 

2.024 

.999 

.003 

- A 

_ lot 

_ 62 4 

-TC 1 

A . IRA 

A - A^A 

- AAA 

- A An 

• 600 

■ 240 

.697 

.686 

2.600 

2.124 

1.000 

.002 

.650 

.276 

.730 

.624 

2.650 

2.174 

1.000 

.002 

.700 

.313 

.760 

• 566 

2.700 

2.224 

1.000 

.001 

.750 

.352 

.787 

.513 

2.750 

2.274 

1.000 

• 001 

.800 

.392 

.811 

.463 

2.600 

2.324 

1.000 

.001 

.850 

.433 

.833 

.417 

2.850 

2.374 

1.000 

.001 

.900 

.475 

.853 

.375 

2.900 

2.424 

1.000 

.001 

• 950 

• MB 

• 670 

• 336 

2.950 

2*474 

1*000 

•000 

1.000 

.562 

.886 

.300 

3.000 

2.524 

1.000 

•000 

1.050 

.607 

.900 

.267 

3.030 

2.374 

1.000 

.000 

9 - 1 Art 


_gia 


A 3 AA 

A 111 

1 . AAA 

.ryyi 

i.iso 

.698 

.924 

• 211 

3.150 

2.674 

1.000 

.000 

1.200 

.743 

.934 

.186 

3.200 

2.724 

1.000 

.000 

1.250 

.791 

.943 

.164 

3.230 

2.774 

1.000 

*000 

1.300 

.839 

.931 

.145 

3.300 

2.824 

1.000 

.000 

1.350 

• 686 

.957 

.127 

3.350 

2.874 

1.000 

.000 

1.400 

• 935 

.983 

.111 

3.600 

2.924 

1.000 

.000 

1.450 

.983 

.969 

.097 

3.450 

2.974 

1.000 

.000 

1.500 

1.031. 

.973 

• 084 

3.500 

3.024 

1.000 

.000 

1.550 

1.080'. 

.977 

.073 

3.350 

3.074 

1.000 

.000 

1.600 

1.129 

.980 

.063 

3.600 

3.124 

1.000 

•000 

1 »6“ v 

l.i 70 

• 983 


3 *G“ G 

3iif4 

1*000 

•GOO 

1.700 

1.227 

.986 

.047 

3*700 

3.224 

1.000 

.000 

1.750 

1.277 

.988 

.040 

3.790 

3.274 

1.000 

.000 

1-B00 

1.326 

.990 


s»Rnn 

3*434 

1*000 

-QOO 

1.850 

1.376 

.992 

.030 

2.650 

3.974 

1.000 

.000 

1.900 

1.425 

.993 

.025 

3.900 

3.424 

1.000 

,000 

1.950 

1.475 

.994 

.021 

3.950 

3.474 

1.000 

.000 





4.000 

3.524 

1.000 

.000 
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CJ-5 


SOLUTION TO CASE I (U - ax", V - tx™) 


(22) n « i and ■ ■ 0 


n 

a ( TJ ) 

oi ( n ) 

0 = ( TJ ) 

V 

«( 7 /) 

o'W 

o s (n) 

0.000 

0.000 

0.000 

0.939 

1.500 

0.884 

0.955 

0.158 

.090 

.001 

.047 

• 939 

1.550 

. 93 ? 

.962 

.136 

.100 

.005 


• 938 

1.600 

.980 

.969 

.117 

.190 

.011 

.141 

,936 

1.650 

1.029 

.974 

.100 

.200 

.019 

.107 

.932 

1.700 

1.078 

.979 

.084 

.250 

.029 

.234 

.926 

1.750 

1.127 

.983 

.071 

.300 

.042 

.280 

.917 

1.600 

1.176 

.986 

.059 

.350 

.057 

• 326 

.905 

1.850 

1.225 

. 90 ? 

.049 

.400 

.075 



1.900 

1*275 

.991 

.041 

.450 

.094 

.414 

,871 

1.950 

1.324 

.993 

.033 

.500 

.116 

.457 

.849 

2.000 

1.374 

.994 

.027 

.550 

• 140 

.499 

.024 

2.030 

1.424 

.995 

.022 

.600 

.166 

• 540 

.795 

2.100 

1.474 

.996 

.018 

.650 

.194 

.579 

.764 

2.150 

1.523 

.997 

■ 014 

.700 

.224 

.616 

.730 

2.200 

1.573 

.990 

.011 

.750 

.256 

.652 

.693 

2.250 

1.623 

.998 

.009 

.000 

.289 

*685 

.655 

2.300 

1.673 

.994 

,007 

.050 

.324 

.717 

.615 

2.350 

1.723 

.999 

.005 ‘ 

.900 

.361 

*747 

.573 

2.400 

1.773 

.999 

.004 

.950 

• 399 

.775 

.534 

2*450 

1.823 

.999 

.003 

1.000 

• 49 B 

.600 

.492 

2.500 

1.873 

1.000 

.003 

1.050 

.479 

.824 

• 452 

2.550 

1.923 

1.000 

.002 

1.100 

.521 

* 846 

.412 


1,973 


.001 ' 

1.130 

.563 

.065 

.373 

2.650 

2.023 

1.000 

• 001 

1.200 


.863 

• 336 

2.700 

2.073 

1.000 

• 001 

1.250 

.652 

.899 

.301 

2.750 

2.123 

1.000 

.001 

1.300 

.697 

.913 

.268 

2 . S 0 O 

2.173 

1.000 

.000 

1.350 

.743 

.926 

.237 

2.850 

2.223 

1.000 

.000 

1 -i.nn 

. 7ftfl 

. 0*7 


"3-0 fVl 


i .non 

s rtno 

1.450 

.036 

,947 

.162 

2.950 

2.323 

1.000 

.000 


3.000 


2.373 


1.000 
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SOLUTION TO CASE I (U ■= 8x n , W - 0*“) 

(24) n « 4 and a m 2 


r» 

nf r)^ 
*•* v **/ 

fl 1 /ti! 
v* \ «r / 


IHEH 

A 

v * \’tJ 

n 1 

w • \ll } 

nil (t)' 

y 

0.000 

0.000 

0.000 

1.753 

1,500 

1.054 

0.954 

0.064 

.050 

«002 

• 085 

1.654 

1.950 

1.104 

.987 

.053 

.100 

• 008 

• 165 

1.554 

1.600 

1.153 

.909 

• 044 

.150 

• 019 

.261 

1,657 

1.650 

1.203 

.992 

.037 

.200 

.032 

.311 

1.361 

1.700 

1*252 

.993 

.030 

.250 

• 050 

.377 

1.267 

1.750 

1.302 

.995 

.025 

- gAA 

_ ATrt 

^ • g • 

1.1 77 

1 t> ru \ 

1 *» n y» 

fin/ 


.350 

.093 

• 494 

1.089 

1.850 

1.401 

• 997 

.016 

.400 

.119 

.547 

1.004 

1.900 

1.451 

.997 

• 013 

,450 

• 148 

.595 

• 924 

1.950 

1.501 

• 998 

.010 

.500 

• 179 

,639 

• 646 

2.000 

1.551 

• 998 

.008 

.530 

.212 

• 680 

.773 

2,050 

1.601 

.999 

,007 

.600 

.247 

.717 

.704 

2.100 

1.651 

.999 

.005 

.650 

.283 

.750 

*638 

2.150 

1.701 

• 999 

.004 

s TOO 

. 322 

-"7 fin 

5 57? 

2 ; 200 

1 >751 

.900 

* ftlll 

• W V ^ 

.750 

.361 

.808 

.519 

2.250 

1.801 

1.000 

.002 

.800 

.402 

.832 

.465 

2.300 

1.851 

1.000 

.002 

: .850 

1 .445 

1 .854 

. .416 

2.350 

| 1.901 

1.000 

,001 

.900 

• 486 

.674 

1 .370 

2.400 

1 1.951 

1.000 

.001 

.950 

• 532 

.891 

.327 

2.450 

2.001 

1.000 

.001 

1.000 

• 577 

,907 

*289 

2.500 

2.051 

1.000 

.001 

i.aka 

. AOQ 

_a^A 

- •> C5» 

1 . CCA 

** . 9 A.1 

1 • 9 TVVT 

^fWi 

i.100 

• 669 

•932 

.222 

2*600 

2.151 

1.000 

.000 

1.150 

1 .716 

.943 

• 193 

2.650 

2.201 

1.000 

.000 

1.200 

• 763 

.952 

.167 

2.700 

2.251 

1.000 

.000 

1.250 

.811 

.959 

.144 

2.750 

2.301 

1.000 

,000 

1.300 

• 859 

.966 

.123 

2.800 

2.351 

1.000 

•OOO 

1.350 

• 908 

.972 

.109 

2.850 

2.401 

1.000 

• 000 

1.400 

• 956 

.977 

.089 

2.900 

2.451 

1.000 

.000 







4 A A. 


“ ” w 







•ww 





3.000 

2.551 

1.000 

.000 
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CJ-5 'back 


TO GASB I (0 - ax n , H - bi® 1 ) 

(26) n " 4 and m ■ 6 


17 

a(r» 

Q'(n) 

G"(77) 

V 

Q(Tf) 

Q'(7?) 

a*(T?) 

0(000 

0(000 

0.000 

2.971 

1(900 

1.228 

1(001 

-0.001 

.050 

(004 

.141 

2.673 

1.550 

1.278 

1.001 

-.001 

(100 

(014 

.267 

2.381 

1.600 

1.328 

1.001 

-.002 

(150 

.030 

.379 

2.103 

1(650 

1.378 

1.001 

-.002 

(ZOO 

(052 

.478 

1.841 

1.700 

1.4 Z 8 

1.001 

-.002 

• 250 

(078 

.564 

1.599 

1.750 

1.478 

1.001 

-.002 

• aoo 

.108 

.638 

1.378 

1.800 

1.528 

1.000 

-.002 

(350 

.141 

.702 

1.179 

1.850 

1.578 

1.000 

-.002 

(400 

.178 

.736 

1.000 

1(900 

1.628 

1.000 

-.001 

(450 

.217 

.802 

• 843 

1.950 

1.678 

1.000 

-.001 

• 500 

.258 

.841 

.705 

2.000 

1.728 

1.000 

-.001 

• 550 

.301 

• B 73 

.585 

2(050 

1.778 

1.000 

-.001 

(600 

.343 

.900 

• 401 

2(100 

1.828 

1.000 

-.001 

(650 

.391 

.922 

.393 

2.150 

1.878 

1.000 

-.001 

• 700 

.437 

.939 

.318 

2(200 

1.928 

1.000 

.000 

•750 

.485 

.954 

.255 

2(230 

1.978 

1.000 

.000 

(800 

(533 

.969 

.203 

2(300 

2.028 

1.000 

.000 

(850 

,581 

.974 

.160 

2.350 

2.078 

1.000 

• 000 

(900 

.630 

.981 

(124 

2(400 

2.128 

1.000 

.000 

(930 

,679 

.987 

.096 

2.450 

2.178 

1.000 

.000 

uooo 

.729 

.991 

.072 

2.900 

2.228 

1.000 

■ 000 

1(050 

,778 

.994 

.054 

2.530 

2.278 

1.000 

.000 

1(100 

• 828 

• 996 

(040 

2.600 

2(328 

1.000 

.000 

1(150 

• 878 

.998 

(028 

2.630 

2.378 

1.000 

.000 

1(200 

(928 

(999 

(02 Q 

2.700 

2.428 

1.000 

.000 

1(250 

.978 

1.000 

(013 

2.750 

2.478 

1.000 

.000 

1(300 

1(026 

1.000 

.008 

2.800 

2.528 

1.000 

.000 

1(350 

1.078 

1.001 

.005 

2.850 

2.578 

1.000 

.000 

1(400 

1(128 

1.001 

.002 

2.900 

2.628 

1.000 

.000 

1(450 

1.178 

1.001 

.000 

2.950 

2.678 

1.000 

.ooo 





3.000 

2.728 

1.000 

.000 
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TABLE I. - Continued. NUMERICAL SOLUTION TO CASE I (U =• ax n , V - ex®) 

(27) n 4 and m - 8 (£8) n - 4 and n - 10 


n 

0 ( 7 )) 

G ’( T 1 ) 

G "( 7 )) 

V 

0 ( D ) 

O ' ( 77 ) 

o "( n ) 

0.000 

0*000 

o.ooo 

3. 481 

1.500 

1.282 

1.004 

- 0.013 

: .Oso 

. 004 ; 

.184 

3.085 

1.550 

1.332 

1.003 

-.011 

.100 

.016 

.309 

2.698 

1.600 

1.382 

1*002 

-.010 

.150 

• 035 

.434 

2*333 

1.690 

1.432 

1.002 

-.008 

*200 

• 059 

*542 

1.995 

1.700 

1.482 

1.002 

-.007 

.250 

• 089 

.634 

1.687 

1.750 

1.532 

1.001 

-•006 

• 300 

.122 

.711 

1.411 

1*800 

1.582 

1.001 

-.005 

.350 

*160 

.776 

1.168 

1.850 

1.832 

1.001 

-.004 

.400 

.200 

.829 

• 955 

1.900 

1.682 

1.001 

-.003 

.450 

.242 

.872 

.773 

1.950 

1,732 

1.001 

-•003 

• 500 

.287 

.906 

.617 

2.000 

1.782 

l.ooo 

-.002 

#550 

• 333 

.934 

•486 

2.050 

1.832 

1.000 

-•002 

.600 

.380 

.955 

• 377 

2.100 

1.882 

1.000 

-.001 

.650 

• 428 

.972 

• 287 

2.150 

1.932 

l.ooo 

-.001 

« /oo 

• 477 

♦ 984 

• 214 

2*200 

1*962 

1.000 

-•001 

• 750 

• 527 

.994 

• 155 

2 .250 

2.032 

1.000 

-.001 

>800 

.577 

1.000 

.109 

2*300 

2.082 

1.000 

• 000 

• 850 

.627 

1.005 

.073 

2.350 

2.132 

1.000 

• 000 

.900 

.677 

1.008 

.045 

2.400 

2.182 

. 1.000 

• 000 

( .950 

.727 

1.009 

L .. ,02 *„ 

2-450 

2.232 

, 1.000 

• QOO 

1.000 

.776 

1.010 

1 ' )l 1 ' 

.009 

2.500 

2.282 

1.000 

.000 

1.050 

.828 

1.010 

“•002 

2.550 

2.332 

1.000 

.000 

1.100 

.879 

1.010 

-.009 

2.600 

2.382 

1.000 

,000 

1.150 

.929 

1.009 

-.014 

2.650 

2.432 

1.000 

,000 

1.200 

• 980 

1.009 

-.017 

2.700 

2.462 

1.000 

*000 

1.250 

1.030 

1.008 

-•018 

2.750 

2.532 

1.000 

.000 

1.300 

1.081 

1.007 

-•018 

2.800 

2.582 

1.000 

•ooo 

1.350 

1.131 

1.006 

-.017 

2.850 

2.632 

1.000 

•ooo 

1.400 

1.181 

1.005 

-.016 

2.900 

2.682 

1.000 

*000 

1.450 

1.231 

1.004 

-.014 

2.950 

2.732 

1.000 

,000 





3.000 

2.782 

1.000 

*000 


7 ? 

0 ( 7 ?) 

O ' ( I ?) 

0 “( D ) 

77 

0 ( 77 ) 

a ■ ( 7 ?) 

a " ( 77 ) 

0,000 

0.000 

0.000 

3.952 

1.300 

1*324 

1.005 

- 0.020 

• 050 

.005 

,185 

3*455 

1.350 

1*374 

1.004 

-.017 

.100 

• 018 

*346 

2.975 

1.600 

1.425 

1.003 

-.014 

.150 

.039 

#463 

2.526 

1.650 

1.475 

1.003 

-.012 

.200 

.066 

.599 

2.115 

1*700 

1*525 

1.002 

“.010 

• 250 

.098 

«695 

1.746 

1.790 

1.575 

1.002 

-.008 

.300 

.135 

.774 

1.421 

1.800 

1.625 

1.001 

-.006 

.350 

.176 

.838 

1.139 

1.850 

1.675 

1.001 

-*005 

.400 

• 219 

,889 

*898 

1.900 

1.725 

1.001 

“•004 

.450 

.264 

,929 

• 696 

1.950 

1.775 

1.001 

-.003 

.500 

.312 

.959 

• 528 

2 .«W 

1.825 

1.000 

-.oop 

.550 

.360 

.982 

.390 

2*050 

1.875 

1.000 

-.002 

.600 

,410 

,996 

.279 

2.100 

1.923 

1.000 

-.002 

,650 

.460 

1.010 

• 191 

2.150 

1.975 

1.000 

-.001 

*7UU 

• 911 

1*018 

• 123 

2*200 

2*025 

1.000 

-.001 

.750 

.962 

1.023 

.070 

2.250 

2.075 

1.000 

-.001 

.800 

• 613 

1.025 

.031 

2*300 

2.125 

1.000 

-.001 

.850 

.664 

1.026 

.003 

2.350 

2.175 

1.000 

.000 

.900 

.715 

1.026 

-.017 

2.400 

2.225 

1*000 

*000 

• 9f»fl 

.767 

1 . 02 j 4 

-. 03 V 

2.450 

2.275 

1,000 

.000 

l.ooo 

• 818 

1.023 

-.039 

2.500 

2.329 

1.000 

.000 

1.050 

.869 

1.021 

-.043 

2*550 

2.375 

1.000 

.000 

1.100 

.920 

1.018 

-.044 

2.600 

2.425 

1.000 

.000 

1.150 

.971 

1.016 

-.043 

2.650 

2.479 

1.000 

.000 

1.200 

1.022 

1.014 

-.041 

2.700 

2.525 

1.000 

•ooo 

1.250 

1.072 

1.012 

-.038 

2.750 

2.575 

1.000 

.000 

1.300 

1.123 

1.010 

-.034 

2.300 

2.625 

1.000 

.ooo 

1.350 

1*173 

1.009 

-.031 

2.850 

2 . 67 J 

1.000 

•ooo 

1.400 

1*224 

1.007 

-.027 

2.900 

2.725 

1.000 

.000 

1.450 

1.274 

l t 006 

-.023 

2.950 

2.775 

1.000 

•ooo 





3*000 

2.829 

1.000 

.000 


8T2S 


Ol£f JCL VOW 




t 
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TABLE I . - Continued . NUMERICAL SOLUTION TO CASE I (U - < ut n , W - bx “) 


(29) n - 6 Mid m - 0 (30) n - S and m « I 


77 

O ( V ) 

ci'(n) 

a "( n ) 

7 ? 

Q(TJ) 

o'(n) 

o "( t ?) 


77 

0 ( 77 ) 

O ' ( 7 )) 

a " ( 7 ?) 

77 

0 ( 77 ) 

B '( 7 ?) 

O n ( 77 ) 

0.000 

0.000 

0.000 

1.118 

1.500 

0.975 

0.985 

0.075 


0.000 

0,000 

0.000 

1.491 

1.500 

1.038 

0.990 

0,052 

.030 

.001 

.056 

1.117 

1.530 

1.025 

.986 

.060 


.030 

.002 

.073 

1.441 

1.550 

1.088 

.992 

,041 

.100 

.006 

.112 

1.116 

1.600 

1.074 

.991 

.048 


.100 

.007 

.144 

1.390 

1.600 

1.137 

• 99 * 

.033 

.130 

• 013 

.167 

1.112 

1.650 

1.124 

• 993 

.038 


.130 

.016 

.212 

1.338 

1.650 

1.187 

.995 

• 025 

>200 

•022 

.223 

1.104 

1.700 

1.173 

.995 

.030 


• 200 

.028 

.278 

1.284 

1.700 

1.237 

.997 

.020 

>230 

.033 

.278 

1.092 

1.750 

1.223 

,996 

.023 


.250 

.044 

.341 

1.226 

1.750 

1.287 

• 997 

,015 

.300 

.030 

.332 

1.074 

1.800 

1.273 

.997 

.018 


.300 

.063 

.401 

1.170 

1.800 

1.337 

• 998 

• 012 

.330 

.068 

.383 

1.052 

1.850 

1.323 

.998 

.014 


.350 

• 084 

.458 

1.110 

1.850 

1.387 

.999 

.009 

.*00 

.089 

.437 

1.023 

1.900 

1.373 

.998 

.010 


.400 

,108 

.312 

1.048 

1.900 

1.436 

.999 

.007 

.*30 

.112 

.487 

• 9B9 

1.950 

1.423 

.999 

• 008 


.450 

.133 

.562 

• 98 * 

1.950 

1.486 

.999 

.005 

.300 

.137 

.336 

• 9*9 

2.000 

1.473 

• 999 

.006 


.300 

.164 

.610 

.919 

2.000 

1.336 

• 999 

.004 

.550 

.163 

.382 

• 90 * 

2.050 

1.323 

.999 

.004 


.350 

.196 

.634 

.853 

2.050 

1 , 586 

1.000 

.003 

.600 

.193 

.626 

.835 

2.100 

1.573 

1.000 

.003 


.600 

.230 

.699 

• 787 

2.100 

1.636 

1.000 

.002 

• 630 

.228 

• 6«8 

.803 

2.130 

1.623 

1.000 

.002 


.650 

.266 

.733 

.721 

2.150 

1.686 

1.000 

.001 

.700 

.262 

• 706 

.747 

2.200 

1.673 

1.000 

.002 


.700 

.303 

.767 

.896 

2.200 

1.736 

1.000 

.001 

.730 

.298 

.742 

.690 

2.230 

1.723 

1.000 

.001 


.750 

.342 

.799 

.593 

2.250 

1.786 

1.000 

. 00 ) 

• 800 

.316 

.775 

.632 

2.300 

1.773 

1.000 

.001 


.800 

• 383 

.827 

.533 

2.300 

1.836 

1.000 

.000 

• 830 

.376 

• 806 

.374 

2.330 

1.823 

1.000 

• 001 


• 830 

.425 

• 892 

.475 

2.390 

1*886 

1.000 

.000 

.900 

.417 

.833 

.517 

2.400 

1.873 

1.000 

,000 


.900 

.468 

.874 


2.400 

1.936 

1.000 

.000 

.930 

.439 

.837 

.462 

2.430 

1.923 

1.000 

•000 


.930 

• 512 

.894 

• 368 

2.450 

1.986 

1.000 

,000 

1.000 

.503 

.879 

.409 

2.300 

1.973 

1.000 

.000 


1.000 

.957 

.911 

.321 

2.500 

2.036 

1.000 

.000 

1.030 

.347 

.898 

.359 

2.330 

2.023 

1.000 

.000 


1.030 

.603 

.926 

.277 

2.550 

2.086 

1.000 

.000 

1.100 

.392 

.913 

.312 

2.600 

2.073 

1.000 

.000 


1.100 

.650 

.939 

.238 

2.600 

2.136 

1.000 

.000 

1.130 

.638 

.930 

.270 

2.630 

2.123 

1.000 

.000 


1.150 

.697 

.990 

• 202 

2.690 

2,186 

1,000 

.000 

1*200 

.683 

.942 

.231 

2.700 

■ 2.173 

1.000 

.000 


1.200 

,743 

.939 

.170 

2.700 

2.236 

1.000 

.000 

1.230 

.733 

.933 

.193 

2.730 

2.223 

1.000 

.000 


1.230 

.793 

.967 

.143 

2.750 

2.286 

1 .000 

.000 

1.300 

.780 

.962 

.164 

2.800 

2.273 

1.000 

.000 


1.300 

• 842 

.974 

.118 

2.800 

2.336 

1.000 

.000 

1.330 

.829 

.969 

.137 

2.830 

2.323 

1.000 

.000 


1.350 

.890 

.979 

.097 

2,850 

2.386 

1.000 

.000 

1.400 

.877 

.973 

• 113 

2.900 

2.373 

1.000 

.000 


1.400 

.939 

.983 

.080 

2.900 

2.436 

1.000 

.000 

1.430 

.926 

.980 

• 093 

2.930 

2*423 




1.450 

.989 

.987 

.064 

2.950 



.000 






2.473 








3.000 



.000 


CM 

-3 


I 
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TABLE I 


(31) n » 6 and m - 2 


n 

0(n) 

0 <( T 1 ) 

G" (77) 

n 

a(n) 

0.000 

0.000 

0.000 

1.826 

1.500 

1<088 

•oso 

.002 

.089 

1.726 

1.550 

1.137 

.100 

.009 

.173 

1.627 

1.600 

1.187 

.150 

.019 

.251 

1.523 

1.650 

1.237 

.200 

• 034 

• 325 

1.430 

1.700 

1.287 

• 250 

.032 

• 394 

1.333 

1.750 

1.337 

.300 

.073 

.*59 

1.238 

1.800 

1.387 

• 350 

.098 

.910 

1.145 

1.850 

1.437 

.*00 

.125 

.973 

1.054 

1.900 

1*487 

.*50 

.155 

.624 

.966 

1.950 

1.537 

.500 

• 187 

• 670 

.380 

2.000 

1.587 

• 550 

• 222 

.712 

.798 

2.050 

1.637 

.600 

.258 

.750 

.720 

2.100 

1.687 

• 650 

.297 

• 784 

.646 

2.150 

1.737 

.700 

• 337 

.814 

.976 

2.200 

1.787 

.750 

• 3 T 8 

.842 

.310 

2.250 

1.837 

.800 

.421 

.865 

.449 

2.300 

1.887 

• 850 

.449 

.987 

.393 

2.350 

1.937 

.900 

• 509 

•905 

.341 

2.400 

1.987 

.950 

| .555 

.921 

, .2,93 

2.450 

| 2. D 37 

1.000 

.601 

.934 

.252 

2.500 

2.087 

1.050 

: .6*8 

.946 

.215 

2.550 

2.137 

1.100 

, .696 

• 956 

• 181 

2.600 

2.187 

1*150 

, .7*4 

.964 

' .152 

2.690 

2.237 

1.200 

•792 

.971 

• 126 

2.700 

2.287 

1.250 

• 841 

.977 

.104 

2.750 

2.337 

1.300 

.890 

.982 

.086 

2.800 

2.387 

1.350 

.939 

.986 

.070 

2.850 

2.437 

1.400 

.989 

.989 

.056 

2.900 

2.487 

1.450 

1 1.038 

.991 

.045 

2.950 

3.000 

2.537 

2.587 



l 
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TABLE I. - Continued. NUMERICAL SOLUTION TO CASE I (U - a* n , W - bi“) 


(53) n - 6 and m «• 6 (34) n - 6 and m « 8 


f) 

o(f?) 

O'(f)} 

0"(J?) 

. T) 

0 (77) 

0'(f)) 

o"(n) 


T) 

0(f)) 

o'(f?) 

a’(fj) 

f) 

a(f?) 

a ' (17) 

a"(f?) 

0.000 

0.000 

0.000 

2.938 

1.500 

1.217 

0*999 

0.006 


0.000 

0.000 

0.000 

3.412 

1.900 

1.260 

1.000 

0.000 

• 090 

.004 

.139 

2.640 

1.950 

1.267 

.999 

.004 


.050 

• 004 

.161 

3.014 

1.550 

1.310 

1.000 

.000 

.100 

.014 

.264 

2.349 

1.600 

1.317 

1.000 

.003 


• 100 

.016 

,302 

2.630 

1.600 

1.360 

1.000 

•000 

.ISO 

.030 

.373 

2.072 

1.650 

1.367 

1.000 

.002 


.150 

.034 

• 424 

2.268 

1.650 

1.410 

1.000 

.000 

.200 

.051 

.472 

1.813 

1.700 

1.417 

1.000 

.002 


•20a 

.058 

.529 

1.935 

1.700 

1.460 

1.000 

.000 

.230 

.077 

.556 

1.574 

1.750 

1.467 

1.000 

.001 


.250 

.087 

.618 

1.634 

1.750 

1.510 

1.000 

.000 

.300 

.106 

.629 

1.356 

1.800 

1.517 

1.000 

.001 


.300 

.119 

.693 

1.366 

1.800 

1.560 

1.000 

.000 

.330 

.139 

.692 

1.161 

1.850 

1.567 

1.000 

.001 


• 350 

.156 

.755 

1.131 

1.850 

1.610 

1.000 

•000 

.400 

.173 

.746 

»9B7 

1.900 

1.617 

1.000 

.000 


.400 

.195 

.806 

.928 

1.900 

1.660 

1.000 

.000 

.430 

.214 

• 791 

.834 

1.950 

1.667 

1.000 

.000 


.450 

.236 

.848 

.755 

1.950 

1.710 

1*000 

.000 

.500 

.254 

.829 

.700 

2.000 

1.717 

1.000 

.000 


.500 

.279 

• B62 

•608 

2.000 

1.760 

1.000 

.000 

.550 

.297 

• 861 

.584 

2.050 

1.767 

1.000 

.000 


.550 

.324 

.910 

.485 

2.050 

1.810 

1*000 

.000 

• 600 

.340 

.888 

• 484 

2.100 

1.817 

1.000 

.000 


.600 

.370 

.931 

• 384 

2.100 

1.860 

1.000 

.000 

■ 650 

• 3B5 

• 910 

.399 

2.150 

1.867 

1.000 

.000 


.650 

.417 

.948 

.300 

2.150 

1.910 

1«00Q 

.000 . 

.700 

.431 

.928 

.327 

2.200 

1.917 

1.000 

.000 


• 700 

.465 

.962 

.233 

2.200 

1.960 

1.000 

.000 

.750 

.478 

.943 

• 266 

2.250 

1.967 

1.000 

.000 


.750 

.513 

.972 

• 178 

2.250 

2.010 

1.000 

.000 

• 800 

• 526 

.955 

.215 

2.300 

2.017 

1.000 

.000 


.800 

.562 

.980 

• 155 

2.300 

2.060 

1.000 

.000 

.850 

.574 

.965 

.173 

2.350 

2.067 

1.000 

.000 


.850 

.611 

• 985 

.101 

2.350 

2.110 

1.000 

.000 

.900 

.622 

.972 

.138 

2.400 

2 *117 

1.000 

•000 


.900 

• 661 

.990 

.075 

2.400 

2.160 

1.000 

.000 

.950 

.671 

.979 

.110 

2,450 

2.167 

1.000 

.000 


•950 

.710 

.993 

.055 

2.450 

2.210 

1.000 

.000 

1.000 

.720 

.983 

.087 

2.500 

2.217 

1.Q00 

.000 


1.000 

.760 

.995 

.039 

2.500 

2.260 

1.000 

.000 

1.030 

• 769 

• 9B7 

.068 

2.550 

2.267 

1.000 

.000 


1,050 

• BIO 

• 997 

•028 

2*550 

2.310 

1.000 

•000 

1.100 

.619 

.990 

.093 

2.600 

2.317 

1.000 

• 000 


1.100 

.860 

.998 

.019 

2.600 

2.360 

1 .000 

.000 

1.150 

.868 

.993 

.041 

2.650 

2.367 

1.000 

.000 


1.150 

.910 

.999 

.013 

2.650 

2.410 

1.000 

.000 

1.200 

.918 

.994 

• 032 

2.700 

2.417 

1.000 

.000 


1.200 

• 960 

• 999 

.008 

2.700 

2.460 

1.000 

• 000 

1.250 

.968 

.996 

.024 

2.750 

2.467 

1.000 

.000 


1.250 

1.010 

1.000 

.005 

2.750 

2.510 

1.000 

.000 

1.300 

1.018 

.997 

• 018 

2.800 

2.517 

1.000 

.000 


1.300 

1.060 

1.000 

.003 

2.800 

2.560 

1.000 

.000 

1.350 

1.067 

.998 

.014 

2.850 

2.567 

1.000 

.000 


1,350 

1.110 

1.000 

.002 

2.850 

2.610 

1.000 

.000 

1.400 

1.117 

.998 

.010 

2.900 

2.617 

1.000 

.000 


1.400 

1.160 

1.000 

.001 

2.900 

2.660 

1.000 

.000 

1.450 

1.167 

.999 

.008 

2.950 

2.667 

1.000 

.000 


1.450 

1.210 

1.000 

• OOO 

2.950 

2.710 

1.000 

*000 





3.000 

2.717 

1.000 

,000 






3.000 

2*760 

1.000 

.000 


W 

CD 
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TABLE I. - Continued. NUMERICAL SOLUTION TO CASE I (U = ax 11 , V - tx“) 


(36) n = 8 and m - 0 


n 

0 ( U ) 

a - ( 7 ?) 

a "( j ?) 

V 

3 (! 7 ) 

G'(I7) 

0 *( J ?) 

17 

o ( n ) 

o '( u ) 

o "( n ) 

0.000 

0.000 

0.000 

1.271 

1.000 

0.551 

0.926 

0,319 

2.000 

1.536 

1.000 

0.001 

.025 

• 000 

• 032 

1.271 

1.025 

.574 

.933 

.292 

2.025 

1.561 

1.000 

.001 

.050 

.002 

.064 

1.271 

1.050 

.598 

.940 

.267 

2.050 

1.586 

1.000 

• 001 

.075 

• 004 

• 095 

1.270 

1.075 

.621 

.947 

.244 

2.075 

1.611 

1.000 

• 001 

• 100 

.006 

.127 

1.268 

1.100 

• 645 

.953 

,222 

2.100 

1.636 

1.000 

• 001 

.125 

.010 

.159 

1.265 

1.125 

• 669 

.958 

• ?01 

2.125 

1.661 

1.000 

.000 

.150 

• 014 

.190 

1.261 

1.150 

• 693 

.963 

• 182 

2*150 

1.666 

1.000 

.000 

.175 

.019 

• 222 

1.256 

1.175 

.717 

.967 

, 16 * 

2.175 

1.711 

1.000 

.000 

.200 

• 025 

.233 

1.248 

1.200 

.741 

• 971 

.148 

2.200 

1.736 

1.000 

.000 

• 225 

• 032 

• 284 

1.239 

1.225 

.765 

.974 

.132 

2.225 

1.761 

1.000 

.000 

• 250 

• 040 

• 315 

1.229 

1.250 

*790 

.978 

.118 

2.250 

1.766 

1.000 

.00 0 

.275 

• 048 

• 346 

1.216 

1.275 

• 814 

• 980 

• 106 

2.275 

1.811 

1.000 

.000 

.300 

• 057 

• 376 

1 . 201 

1.300 

.839 

• 983 

.094 

2.300 

1.836 

1.000 

.000 

• 325 

• 067 

• 406 

1.184 

1.325 

.863 

.985 

.083 

2.325 

1.861 

1.000 

.000 

.350 

• 077 

.*35 

1.165 

1.350 

• 888 

.987 

.074 

2.350 

1.886 

1.000 

.000 

.375 

• 088 

• 464 

1.143 

1.375 

.913 

• 989 

• 065 

2.375 

1.911 

1.000 

.000 

• 400 

.100 

.*92 

1.120 

l .* 0 O 

.938 

• 990 

.057 

2.400 

1.936 

1.000 

.000 

• 425 

.113 

.520 

1.095 

1 .*25 

.962 

• 992 

.050 

2.425 

1.961 

1.000 

,000 

.*50 

.126 

. 5*7 

1.067 

1.450 

• 987 

.993 

. 0*4 

2.*50 

1.986 

1.000 

.000 

.*75 

. 1*0 

.573 

1.038 

1.475 

1.012 

.994 

• 038 

2.475 

2.011 

1.000 

.000 

• 500 

• 155 

.599 

1.008 

1.500 

1.037 

.995 

.033 

2.500 

2*036 

1.000 

.000 

.525 

.170 

. 62 * 

.976 

1.525 

1.062 

.995 

.029 

2.525 

2,061 

1.000 

.000 

.550 

. 1*6 

.647 

.9*2 

1.550 

1.087 

.996 

.025 

2.550 

2.086 

1.000 

• 000 

.575 

• 203 

.671 

. 90 S 

1.575 

1.111 

.997 

.022 

2.575 

2.111 

1.000 

.000 

.600 

.220 

.693 

.872 

1.600 

1.136 

• 997 

.018 

2.600 

2.136 

1.000 

.000 

• 625 

.237 

. 71 * 

• 836 

1.625 

1.161 

.998 

• 016 

2.625 

2.161 

1.000 

.000 

• 630 

• 255 

.735 

• 799 

1.650 

1.186 

.998 

.014 

2.650 

2.186 

1.000 

.000 

• 675 

. 27 * 

. 75 * 

• 761 

1.675 

1.211 

.998 

• 012 

2.675 

2.211 

1.000 

.000 

• 700 

.293 

• 773 

• 724 

1.700 

1.236 

.999 

.010 

2.700 

2.236 

1.000 

.000 

• 725 

• 313 

• 790 

.686 

1.725 

1.261 

.999 

.008 

2.725 

2.261 

1.000 

•000 

• 750 

• 333 

• 807 

• 649 

1.750 

1.286 

.999 

• 007 

2.750 

2.286 

1.000 

.000 

• 775 

• 353 

• 823 

.612 

1.775 

1.311 

.999 

•006 

2.775 

2.311 

1.000 

.000 

• 800 

• 374 

.838 

• 575 

1.8 00 

1.336 

• 999 

♦ 005 

2.800 

2.336 

1.000 

.000 

• 825 

• 395 

• 852 

• 540 

1.825 

1.361 

.999 

• 004 

2.825 

2.361 

1.000 

.000 

• 850 

• 416 

• 865 

• 505 

1.850 

1.386 

1.000 

• 004 

2.850 

2.386 

1.000 

• 000 

• 875 

• 438 

• 877 

.*71 

1.875 

1.411 

1.000 

• 003 

2.875 

2.411 

1.000 

.000 

• 900 

• 460 

• 888 

• 438 

1.900 

1.436 

I >000 

• 002 

2.900 

2.436 

1*000 

.000 

• 925 

• 482 

• 899 

.406 

1.925 

1.461 

1.000 

• 002 

2.925 

2.461 

1.000 

• 000 

.*50 

• 505 

• 908 

• 376 

1.950 

1.486 

1.000 

.002 

2.950 

2.486 

1.000 

.000 

• 975 

• 528 

.917 

• 347 

1.975 

1.511 

1.000 

.001 

2.975 

2>511 

1.000 

.000 









3.000 

2.536 

1.000 

•000 
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w TABLE I. - Continued. NOMEHICAL SOLUTION TO CASE I (U - ax' 1 , K = bx“) 


(38) n = 8 and m = 2 


V 

o ( n ) 

O '( TJ ) 

G ** ( 77 ) 

n 

G ( 77 ) 

0 >( T ?) 

G *( n > 

77 

G ( TJ ) 

0 '( n ) 

a " ( 77 ) 

0.000 

0.000 

0.000 

1.908 

1.000 

0.626 

0.956 

0.206 

2*000 

1.617 

1.000 

0.001 

.025 

.001 

.047 

1.858 

1.025 

• 650 

.961 

.187 

2.025 

1.642 

1.000 

.000 

.050 

.002 

.093 

1.807 

1.050 

.674 

.965 

• 169 

2.050 

1.667 

1.000 

.000 

.075 

.005 

.137 

1.757 

1.075 

• 698 

.969 

.152 

2.075 

1.692 

1.000 

• OOO 

• 100 

.009 

.181 

1.707 

1.100 

.722 

• 973 

.137 

2*100 

1.717 

1.000 

.000 

.125 

.014 

.223 

1.657 

1.125 

.746 

♦ 976 

.123 

2*125 

1.742 

1.000 

.000 

.150 

.020 

.264 

1.606 

1.150 

.771 

.979 

• 110 

2.150 

1.767 

1.000 

•000 

#175 

.027 

.303 

1.556 

1.175 

• 795 

.982 

.098 

2.175 

2#200 

1.792 

1.000 

.000 

.200 

.035 

• 341 

1.505 

1.200 

• 820 

.984 

.087 

1.817 

1*000 

• 000 

• 225 

.044 

.378 

1.454 

1.225 

• 845 

• 986 

.077 

2.225 

1.842 

1.000 

• 000 

• 250 

• 054 

.414 

1.403 

1.250 

• 869 

• 988 

• 069 

2.250 

1.867 

1.000 

.000 

.275 

.065 

.449 

1.352 

1.275 

• 894 

.989 

.061 

2.275 

1.892 

1.000 

• 000 

• 300 

.077 

.482 


1.300 

*919 

• 991 

.053 

2.300 

1.917 

1.000 

#000 

.325 

.089 


ft | 

1.325 

• 943 

.992 

• 047 

2.325 

1.942 

1.000 

.000 

.350 

.102 



1.350 

• 968 

.993 

• 041 

2.350 

1.967 

1.000 

• OOO 

.375 

• 116 


1.150 

1.375 

• 993 

.994 

• 036 

2.375 


1.000 

• OOO 

• 400 

.131 


1.100 

1.400 

1.018 

• 995 

.031 

2.400 


1.000 

.000 

.425 

.147 


1.050 

1.425 

1.043 

.996 

.027 

2.425 


1.000 

• OOO 

.450 

.163 

fiwT-VLM 

1.001 

1.450 

1.068 

.996 

.024 

2.450 

2.067 

1.000 

.000 

• 475 

.179 


.953 

1.475 

1.093 

.997 

• 020 

2.475 

2.092 

1.000 

• OOO 

.500 

• 196 


.905 

1.500 

1.118 

.997 

• 018 

2.500 

2.117 

1.000 

.OOO 

.525 

.214 


.858 

1.525 

1.143 

.998 

.015 

2.325 

2.142 

1.000 

.000 

.550 

.233 

.745 

.811 

1.550 

1.168 

.998 

.013 

2.550 

2.167 

1.000 

.000 

.575 

.252 

.765 

.766 

1.575 

1.192 

• 998 

.011 

2.575 

2.192 

1.000 

• OOO 

• 600 

.271 

.783 

.722 

1.600 

1.217 

.999 

.009 

2.600 

2.217 

1.000 

• OOO 

• 625 

.291 

.801 

.679 

1.625 

1.242 

• 999 

.008 

2.625 

2.242 

■T * 7 * 

• OOO 

• 650 

.311 

.817 

.637 

1.650 

1.267 

• 999 

.007 

2.650 

2.267 


• OOO 

.675 

.332 

• 832 

• 597 

1.675 

1*292 

• 999 

• 006 

2.675 

2.292 


•OOO 

.700 

.353 

• 847 

.557 

1.700 

1.317 

• 999 

.005 

2.700 

2.317 


.000 

• 725 

• 374 

• 860 

• 520 

1.725 

1.342 

• 999 

*004 

! 2*725 

2.342 

1.000 

• 000 

• 750 

• 396 

.873 

•483 

1.750 

1.367 

1.000 

• 003 

2.750 

2.367 

1.000 

.000 

.775 

• 418 

.885 

• 449 

1.775 

1.392 

1.000 

• 003 

2.775 

2.392 

1.000 

.000 

.800 

.440 

.895 

■ X 

1.800 

1.417 

1.000 

• 002 

2.800 

2.417 

1.000 

.000 

.625 

• 462 

.905 


1.825 

1.442 

1.000 

• 002 

2.825 

2.442 

1.000 

.000 

.850 

•485 

.915 

IS 

1.850 

1.467 

1.000 

•002 

2.850 

2*467 

1*000 

•OOO 

.875 

• 508 

• 923 

• 325 

1.875 

1.492 

1.000 

• 001 

2.875 

2.492 

1*000 

• OOO 

.900 

.531 

.931 

• 298 

1.900 

1.517 

1.000 

•001 

2.900 

2.517 

1.000 

• OOO 

.925 

• 355 

.938 

.273 

1.925 

1*542 

1.000 

• 001 

2.925 

2.542 

1.000 

• OOO 

.950 

.578 

• 944 

• 249 

1.950 

1.567 

1*000 

.001 

2.950 

2.567 

1.000 

•OOO 

• 975 

• 602 

.950 

• 227 

1.975 

1.592 

1.000 

• 001 

2.975 

2.592 

1.000 

• OOO 









3.000 

2.617 

1.000 

*000 
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TABLE X. 
(41) n - 8 and m ■ 




- Continued. NUMERICAL SOLUTION TO CASE I (U - *x n , W - bl*) 
. 8 (*2) n - 8 



0 Mi VOW 
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TABLE I. - Continued. NUMERICAL SOLUTION TO CASE I (U = Mp, V - bx® 1 ) 


f i ^ ^ n /\ • — A 

n ™ ±\j ttiiw m •> w 


(44) n ■ 10 ttud a - 1 


V 

0(7)) 

o'(n) 

G"(») 

T) 

a(7?) 

0'(U) 

o"(n) 


n 

0(f)) 

o'(n) 


V 

a(7i) 

o* Ci?) 

a"(n) 

0.000 

0.000 

0.000 

1.506 

1.000 

.589 

.956 

.239 


0.000 

0 . 00 a 

0.000 

1.710 

1.000 

0.620 

0.964 

0.196 

.025 

.000 

.035 

1.608 

1.025 

.813 

.960 

.216 


.025 

.001 

• 042 

1.685 

1.023 

• 644 

• 968 

*175 

.050 

.002 

.070 

1.507 

1.050 

• 637 

.965 

.191 


.050 

.002 

.084 

1.660 

1.050 

.669 

.972 

.155 

.075 

.005 

.106 

1.506 

1.075 

.661 

.969 

.171 


.075 

.005 

.125 

1.634 

1.075 

.693 

.976 

.138 

• 100 

.007 

.161 

1.503 

1.100 

.685 

.973 

.151 


.100 

.006 

.166 

1.607 

1.100 

.717 

.979 

.122 

.125 

.011 

.176 

1.399 

1.125 

.710 

.977 

.134 


.125 

.013 

.206 

1.579 

1.125 

.742 

• 982 

.107 

.150 

.016 

.211 

1.393 

1.150 

.734 

• 960 

• lie 


• .150 

.019 

.243 

1*550 

1.150 

.767 

.985 

.094 

.175 

.022 

.255 

1.385 

1.175 

.759 

.983 

.104 


.175 

.025 

.283 

1.319 

1.175 

.791 

.987 

.082 

.200 

.028 

• 290 

1.375 

1.200 

.783 

.985 

.091 


.200 

.033 

.321 

1*486 

1.200 

• 816 

.989 

.072 

• 225 

• 036 

.515 

1.361 

1.225 

.808 

.987 

.079 


.225 

• 041 

.358 

1.432 

1.225 

.041 

.990 

.062 

.250 

.055 

.358 

1.355 

1.250 

.833 

.989 

.069 


.250 

.031 

.393 

1.416 

1.250 

.863 

.992 

.054 

.275 

.053 

.381 

1.327 

1.275 

.837 

.991 

• 060 


.275 

.061 

• 428 

1.379 

1.275 

.090 

.993 

.047 

- m n n 

^ flAH 


7 - 4IIC 

* .Oftrt 

- P.P.7 

_ 000 

.ncj 


n rtft 

n*»*i 

Ain 

1 _ 

1 .3ftn 

.nic 

- BOA 


.325 

.074 

.447 

1.280 

i .325 

.907 

.993 

.066 


.325 

• 084 

.495 

1.298 

1.325 

• 940 

.995 

.034 

.350 

.085 

.478 

1.253 

1.350 

• 932 

.995 

.038 


• 390 

.097 

.527 

1.236 

1.330 

• 965 

.996 

.029 

.375 

.098 

.509 

1.223 

1.375 

.937 

.995 

.033 


.375 

.110 

.338 

1.212 

1.375 

.990 

.997 

.025 

.500 

.111 

,539 

1.191 

1.400 

.982 

.996 

.028 


♦ 600 

.125 

.5B8 

1.167 

1.400 

1.015 

.997 

.021 

• 525 

.125 

.569 

1.155 

1,425 

1.006 

.997 

.023 


• 425 

• 140 

.616 

1.120 

1.423 

1.040 

.998 

,018 

.550 

.139 

.597 

1.118 

1.450 

1.031 

.997 

.020 


.650 

.156 

• 644 

1.073 

1.450 

1.063 

.998 

.015 

.475 

.155 

.625 

1.079 

1.475 

1.056 

.998 

.017 


.675 

.172 

.670 

1.02? 

1.475 

1.089 

• 998 

.013 

.500 

• 170 

.651 

1.037 

1.500 

1.081 

.998 

• 014 


.300 

.189 

.693 

.976 

1.500 

1.114 

•999 

.011 

.525 

.187 

.676 

.995 

1.525 

1.106 

.998 

.012 


.325 

.207 

.719 

.927 

1.525 

1.139 

.999 

.009 

.550 

.204 

.701 

.951 

1.550 

1.131 

.999 

.010 


.550 

.223 

.741 

• 878 

1.550 

1.164 

.999 

*007 

.5715 

.222 

.725 

.906 

1.575 

1.156 

.999 

.008' 


J .575 

>244 

.763 

.829 

1.575 

1.189 

.999 

.006 

• 600 

.250 

.756 

! .660 

1.600 

1.181 

.999 

.007 


,600 

.263 

.783 

.781 

1.600 

1.214 

*999 

• 005 

• 625 

.259 

.767 

.815 

1.625 

1.206 

.999 

.006 


.623 

.283 

.802 

.733 

1.625 

1.259 

1.000 

• 004 

• 650 

.279 

.787 

.768 

1.650 

1.231 

.999 

.005 


.650 

.303 

• 820 

• 686 

1.650 

1.264 

1.000 

.003 


- po« 

- or\< 

= 7?? 

1 - £7* 

1 .48* 

1 _ AAA 

_ AAA 


. til? 

- a?4 

m ^36 

.tAI 

1 -AT* 

t . pea 

1 .isnn 

.am 

.700 

• 319 

.823 

, .677 

1.700 

1*281 

1.000 

.003 


.700 

.345 

.652 

• 596 

1.700 

1.314 

1.000 

.002 

.725 

• 340 

.859 

.632 

1 .725 

1.306 

1.000 

.003 


.725 

• 366 

.866 

*553 

1.723 

1.339 

1.000 

.002 

.750 

.361 

.855 

.589 

1.750 

1.331 

1.000 

.002 


.750 

• 386 

• 879 

.311 

1.750 

1.364 

1.000 

.001 

.775 

• 382 

*869 

.566 

1.775 

1.336 

1.000 

.002 


.775 

.410 

.892 

.471 

1.773 

1.389 

1.000 

• 001 . 

.800 

• 404 

.882 

1 • 503 

1.8 00 

1.381 

1.000 

.001 


.800 

a 433 

.903 

.433 

l.aoo 

1.414 

1.000 

.001 

.825 

• 426 

.895 

• 465 

1.525 

1.406 

1.000 

• 001 


.625 

.456 

• 913 

.396 

1.875 

1.439 

1.000 

.001 

.890 

.559 

.905 

.528 

1.850 

1.531 

1.000 

.001 


.850 

.479 

.923 

.362 

1.850 

1.464 

1.000 

.001 

.879 

.572 

.915 

.391 

1.875 

1.456 

1.000 

.001 


.873 

.502 

.931 

.329 

1.875 

1.409 

1-000 

.000 

.900 

.595 

.925 

.357 

1.900 

1.461 

1.000 

.001 


• 900 

.525 

.939 

.299 

1.900 

1.514 

1.000 

.000 

.925 

.518 

.933 

.325 

1.925 

1.506 

1.000 

.000 


.923 

.549 

• 946 

.270 

1.925 

1-539 

1.000 

.000 

.950 

.551 

.951 

• 294 

1.950 

1.531 

1.000 

• 000 


.950 

.572 

.953 

.243 

1.950 

1.564 

1.000 

.000 

.975 

*565 

*940 

• 265 

1*975 

1.356 

, 1.000 

•coo 


• 975 

.596 

.958 

■ *218 

1.975 

1.589 

1.000 

• 000 





2.000 

1.581 

1.000 

.000 






2.000 

1.614 

1.000 

.000 
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TABLE I. 
(45) n - 10 and * 

a(n) a* ( 77 ) o“(u) I v 


OQO 0.000 0.000 

025 .001 .049 

050 .002 .097 

075 .005 .144 

.010 .189 


.015 .233 
.021 .276 
,029 .317 
.037 .356 
.047 ,396 


Continutd. NUMERICAL SOLUTION TO CASE I (U - sjt n , V - bx“) 

2 (46) n ■ 10 and n - 4 

o(») a'(i?) o 1 ' W r? o (T?) q » (77) o*(n) n o 


282 2.008 
331 1.913 

377 1.819 

422 1.727 


1.230 

.959 

1.275 

.964 

1.300 

.989 

1.325 

1.014 

1.550 

1.039 

1.375 

1.064 

1.400 

1.089 

1.425 

1.114 

1.450 

1.199 

1.475 

1.164 

1.500 

1.189 

1.525 

1.214 

1.550 

1.239 

1.373 

1.264 

1.330 

1.289 
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TABLE I. - Concluded. NUMERICAL SOLUTION TO CASE I (U => ax n , W = bx“) 


(49) n = 10 and m = 10 


7? 

G(7?) 

G» (77) 

G n (77) 

V 

G(7?) 

G* (r?) 

G” (7?) 

0*000 

0.000 

0.000 

3.785 

1.000 

0.780 

0.996 


• 025 

.001 

• 092 

3.536 

1.025 

.805 

.997 

■ I 

• 050 

.005 

.177 

3*289 

1.050 

.830 

.998 

mwm 

*075 

.010 

.256 

3.048 

1.075 

• 855 

.998 

• 016 

• 100 

• 017 

.329 

2.814 

1*100 

• 880 

.998 

• 013 

.125 

• 026 

.397 

2.589 

1.125 

.905 

.999 

.611 

• 150 

.037 

.459 

2.374 

1.150 

.930 

.999 

.009 

*175 

.049 

• 516 

2.170 

1.175 

.955 

.999 

.007 

• 200 

• 063 

• 567 

1.978 

1.200 

.980 

.999 

• 006 

*225 

• 078 

.615 

1.797 

1.225 

1.005 

.999 

.005 

.250 

.093 

.657 

1.629 

1.250 

1.030 

1.000 

• 004 

• 275 

.110 

.696 

1.472 

1.275 

1.055 

1.000 

• 003 

.300 

• 128 

.731 

1.326 

1.300 

1.080 

1.000 

• 003 

*325 

• 147 

.763 

1.192 

1.325 

1.105 

1.000 

.002 

• 350 

.166 

.791 

1.068 

1.350 

1.130 

1.000 

• 002 

.375 

• 186 

.816 

.955 

1.375 

1.155 

1.000 


.400 

• 207 

.839 

• 852 

1.400 

1.180 

1.000 


.425 

.228 

.859 

.758 

1.425 

1.205 

1.000 


.450 

.250 

.877 

.673 

1.450 

1.230 

1.000 

tj 

.475 

.272 

.892 

.596 

1.475 

1.255 

1.000 

.001 

.500 

.295 

.906 

.527 

1.500 

1.280 

1.000 

.000 

• 525 

.317 

.919 

• 464 

1*525 

1.305 

1.000 

.000 

.550 

.341 

.930 

• 408 

1.550 

1.330 

1.000 

.000 

• 575 

.364 

.939 

.358 

1.575 

1.355 

1.000 

.000 

• 600 

.388 

.948 

.313 

1.600 

1.380 

1.000 

.000 

.625 

• 411 

.955 

.273 

1.625 

1.405 

1.000 

•000 

• 650 

• 435 

.961 

.238 

1.650 

1.430 

1.000 

.000 

.675 

.459 

.967 

.207 

1.675 

1.455 

1.000 

.000 

• 700 

• 484 

.972 

.179 

1*700 

1.480 

1.000 

.000 

.725 

.508 

.976 

.155 

1.725 

1.505 

1.000 

.000 

.750 

.532 

.980 

♦ 134 

1.750 

1.530 

1.000 

.000 

.775 

• 557 

.983 

.115 

1.775 

1.555 

1.000 

•000 

.800 

.582 

.985 

.099 

1.800 

1.580 

1.000 

*000 

.825 

• 606 

.988 

.085 

1.825 

1.605 

1.000 

.000 

• 850 

.631 

.990 

.072 

1.850 

1.630 

1.000 

•000 

.875 

.656 

.991 

• 062 

1.875 

1.655 

1.000 

.000 

.900 

• 680 

.993 

.052 

1.900 

1.680 

1.000 

• 000 

.925 

.705 

.994 

• 044 

1.925 

1.705 

1.000 

• 000 

.950 

.730 

.995 

.038 

1.950 

1.730 

1.000 

.000 

• 975 

.755 

.996 

.032 

1.975 

1.755 

1.000 

.000 





2.000 

1.780 

1.000 

.000 








TABLE II 


NOMHIICAL SOLUTION TO CASE II (tl - ax Q z B ~ l , W = bx n ~ lz ra ) 


Ol 


( 1 ) p - 1 and m + n - 1 ( 2 ) p = 1 and m + n «= 2 


7 ? 

0 ( T >) 

3 '( TJ ) 

a "( n ) 

7 ) 

0 ( 77 ) 

Q ’ ( 17 ) 

G "( n ) 


7 ? 

oOl ) 

O ' ( 73 ) 

o “ ( n ) 

n 

0 ( 7 ?) 

0 1 ( 7 ?) 

a "( j ?) 

0.000 

0.000 

0.000 


2.000 

1.042 

0.909 

0.193 


0.000 

0.000 

0.000 

1.312 

2.000 

1.433 

0*992 

0.031 

. 0J0 

.001 

.029 


2.050 


• 918 

.178 



,002 

.064 

1.262 

2.050 

1.483 

.993 

• 026 

.100 

.003 


K9 

2.100 

1.134 

.927 

.164 


.100 

,006 

.126 

1,212 

2.100 

1.532 

.995 

.022 

.150 

.006 

.086 

.575 

2*150 

1.180 

.935 

• 150 


.150 

,014 

.186 

1.162 

2.130 

1.582 

.996 

.018 

.200 

.012 

. 11 ! 

.574 

2.200 

1.227 

.942 

.137 


.200 

.025 

.242 

1.112 

2.200 

1.632 

.996 

.015 

• 250 

.018 

.144 

.574 

2.250 

1.275 

.949 

.125 




.297 

1.062 

2.250 

1.682 

.997 

• 013 

.300 

.026 

.172 

,573 

2.300 

1.322 

.954 

.113 


.300 

.055 

. 3*9 

1.013 

2.300 

1.732 

• 998 

• 010 

.350 

.035 

.201 

.572 

2.350 

1.370 

.960 

.102 



.073 

.398 

.963 

2.350 

1.782 

.998 

.008 

.400 

« 046 

• 230 

.570 

2.400 

1.418 

• 965 

.092 


.400 

.094 

,445 

.915 

2,400 

1.831 

.998 

,007 

.450 

.058 

• Z5fl 

• 568 

2*459 

1*467 

• V69 

• 0 *? 


*430 

*1 jo 

• 48y 

• « 6ft 

Z *^ 2U 

i«ooI 

• yyy 

• 006 

.300 

.072 

.286 

.565 

2.500 

1*515 

• 973 

.074 


.500 

.143 

.532 

• 91fi 

2.500 

1.931 

. 999 

.005 

.550 

,087 

.314 

,562 

2.550 

1.564 

.977 

.066 


.550 

.171 

.571 

.771 

2.550 

1.981 

.999 

.004 

£ A A 

- 1 

_ O* 1 

- Ecq 

•5 - £ Ail 

t - 

_ OQQ 



*£00 

*200 

.ArtO 

- 7 ?*» 

2*600 

O - A-91 

-ooo 


.650 

.121 

.370 

.553 

2.650 

1.662 

.982 

.052 


.650 

.232 

.644 

.679 

2.650 

2.081 

1.000 

.002 

.700 

.140 

.398 

.548 

2.700 

1.711 

.983 

.046 


.700 

,265 

.677 

.635 

2.700 

2,131 

1.000 

.002 

.750 

.161 

.425 

.941 

2.750 

1.760 

.987 

.040 


.750 

.299 

.707 

.591 

2.750 

2.181 

1.000 

• 001 

.800 

.183 

.452 

.534 

2.800 

1.610 

.989 

.035 


.800 

.335 

.736 

.349 

2.800 

2.231 

1.000 

.001 

.850 

.206 

.478 

.527 

2.850 

1.859 

.990 

.031 


.830 

.373 

.762 

.509 

2.850 

2.281 

1.000 

.001 

.900 

.231 

.504 

.518 

2.900 

1.909 

.992 

.027 


.900 

.412 

.787 

.469 

2.900 

2.331 

1.000 

.001 

.950 

.256 

.530 

.509 

2.950 

1.958 

.993 

,023 


• 950 

.451 

.809 

.432 

2.950 

2.361 

1.000 

.001 

X.000 

.284 

.555 

.499 

3.000 

2.008 

.994 

.020 


1,000 

.492 

.830 

.396 

3.000 

2.431 

1.000 

,000 

1.050 

.312 

.580 

.488 


2.058 

.995 

.017 


1.050 

.334 

.849 

.362 

3.050 

2.481 

1.000 

.000 

1.100 

.342 

.604 

.476 

3.100 

2.108 

.996 

.015 


1,100 

.577 

. 866 , 

.329 

3,100 

2.531 

■ 1.000 

.000 

1-1 





2*147 

-<>07 

- 01 ? 


i • i*»n 

-621 

. 882 ' 

-299 

3-150 

2-981 

1-ADO 

-ooo 

1.200 

.404 

.650 

• 450 

3.200 

2.207 

•997 

.011 


1.200 

.665 

.896 

.270 

3.200 

2.631 

1.000 

.000 

1.250 

.437 

.673 

,436 

3.250 

2.257 

♦ 998 

.009 


1.250 

.711 

.909 

.243 

3.250 

2.681 

1.000 

.000 

1.300 

.472 

.694 

.421 


2.307 

.998 

.007 


1.300 

.756 

.920 

.218 

3.300 

2.731 

1.000 

.000 

1.350 

.507 

.715 

• 44)6 

3.390 

2.357 

• 998 

.006 


1.350 

.303 

.931 

.195 

3.350 

2.781 

1.000 

.000 

1.400 

.543 

.735 

.391 

3.400 

2*407 

.999 

.005 


1.400 

.849 

.940 

.173 

3.400 

2.831 

1.000 

.ooo 

1.450 

.580 

.754 

.374 

3.450 

2.457 

.999 

.004 


1.450 

.897 

.948 

• 154 

3.450 

2.881 

1.000 

.000 

1.500 

.618 

.772 

.358 

3.500 

2.507 

• 999 

.004 


1.500 

.944 

.955 

.136 _ 

3.500 

2.931 

1.000 

.000 

1.550 

.657 

.790 

.341 

3.550 

2.557 

.999 

.003 


1.330 

.992 

i .962 

.119 

3.550 

' 2 . 981 - 

1.000 

.000 

1.600 

.697 

.806 

.324 

3.600 

2.607 

.999 

.002 


1.600 

1.040 

.967 

.104 

3.600 

3.031 

1.000 

.ooo 

1.630 

.738 

.822 

.307 

3.650 

2.657 

1.000 

.002 


1.650 

1.089 

.972 


3.650 

3,081 

1.000 

.000 

1 -70ft 

-779 

-837 

-290 

1-700 

2-707 

1-000 

,002 


1 -700 

1 - 137 

-976 

-079 

3*700 

3-131 

l-Don 

-000 

1.750 

.822 

.851 

.273 

3.750 

2.757 

1.000 

.001 


1.750 

1.186 

.980 

.068 

3,750 

3.181 

1.000 

.000 

1.800 

• 865 

.864 

.257 

3.800 

2.807 

1.000 

.001 


1.800 

1.235 

.983 

.059 

3.800 

3.231 

1.000 

.000 

1.850 

.908 

.877 

.240 

3.850 

2.857 

1.000 

.001 


1.850 

1.285 

.986 

• 050 

3.850 

3.281 

1.000 

.000 

1.900 

.952 

.888 

• 224 

3.900 

2.907 

1.000 

.001 


1.900 

1.334 

.988 

• 043 

3.900 

3.331 

1.000 

.000 

1,950 

.997 

.899 

• 208 

3.950 

2.957 

1.000 

.001 


1.950 

1.383 

.990 

,037 

3.950 

3.381 

1.000 

.000 





4.000 

3.007 

1.000 

• 000 






i 4,000 

3.431 

1 1.000 

1 .000 


nT^ 


O 


* * 


0 Ls* M TOW 














7 back 


5218 


I 


E II (U - ax n z"“l, W - biT , " 1 z ro ) 


(*) p ■ 1 and m + n -> 4 


0(7?) 

o '( n ) 

a * (to 

V 

0(TJ) 


a” (T7) 

0.000 

0.000 

2.135 

1.500 

1.127 

0.995 

0.027 

.003 

mm 

1.983 

1.350 

1.177 

.996 

.022 

,010 

■ga 

1.837 

1.600 

1.227 

.997 

.017 


Btu 

1.692 

1.650 

1.276 

.998 

.013 

.039 

mm 

1.551 

1.700 

1.326 

.998 

.010 


.442 

1.413 

1.750 

1.376 

.999 

.008 

.083 

.309 

1.284 

1.800 

1.426 

.999 

• 006 

.no 

.370 

1.161 

1.850 

1.476 

.999 

.005 

.140 

.626 

1.044 

1.900 

1.526 

.999 

.004 

.172 

.673 

.934 

1.950 

1.576 

1.000 

.003 

.207 

.719 

• 832 

2.000 

1.626 

1.000 

• 002 

.244 

.758 

.738 


1.676 

1.000 

.002 

.283 

.793 

.651 

2.100 

1.726 

1.000 

.001 

.323 

.824 

.571 

2.150 

1.776 

1.000 

• 001 

.365 

.850 

.499 

2.200 

1.826 

1.000 

.001 

.408 

.874 

.433 

2.230 

1.876 

1.000 

.000 

.453 

.894 

.373 

2.300 

1.926 

1.000 

.000 

.496 

.911 

.322 

2.350 

1.976 

1.000 

.000 

■ 544 

.926 

.273 

2.400 

2.026 

1.000 

.000 

.590 

.939 

• 234 

2.450 

2.076 

1.000 

.000 

.637 

.930 

.198 

2.300 

2.126 

1.000 

.000 

.683 

.959 

.167 

2.550 

2.176 

1.000 

.000 

.733 1 

.966 

.139 

2.600 

2.226 

1.000 

.000 

.782 

♦ 973 

.116 

2.650 

2.276 

1.000 

.000 

.831 

.978 

.096 

2.700 

2.326 

1.000 

.000 

.880 

•982 

.079 

2.750 

2.376 

1.000 

.000 

.929 

.986 

.065 

2.800 

2.426 

1.000 

• 000 

.97B 

.989 

.052 

2.850 

2.476 

1.000 

.000 

1.028 

.991 

.042 

2.900 

2.526 

1.000 

• 000 

1.077 

.991 

.034 

2.950 

2.576 

1.000 

.000 




3.000 

2.626 

1.000 

.000 


olst m toys 
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i 


5210 


i 


TO CASH II (U - ax n * B-1 , V - bx n “ 1 z ra ) 

(8) p - 1 and n + n - 10 


V 

a(n) 

a '(it) 

a"{T?) 

n 

a(n) 

C'(tf) 

o"(rj) 

0.000 

0.000 

0.000 

3.616 

1.900 

1.272 

1.000 

0.000 

.oso 

.004 

.170 

3,171 

1.350 

1.322 

1.000 

.000 

.100 

.017 

,317 

2,741 

1.600 

1.372 

1.000 

,000 

.180 

.036 

.444 

2.336 

1.650 

1.422 

1.000 

.000 

• ZOO 

.061 

.552 

1.970 

1.700 

1.472 

l.aoo 

.000 

.250 

.091 

.642 

1.641 

1.750 

1.522 

1.000 

,000 

.300 

.125 

.717 

1.352 

1.600 

1.372 

1.000 

.000 

• 330 

.162 

.778 

1,101 

1.850 

1.622 

1.000 

.000 

.*00 

.202 

. B 27 

.666 

1.900 

1.672 

1.000 

.000 

.490 

• 249 

• 867 

• 709 

1.990 

1.722 

1.000 

,000 

.900 

.269 

.899 

,560 

2.000 

1.772 

1.000 

.000 

.990 

.334 

.923 

,437 

2.030 

1.822 

1.000 

,000 

.600 

.381 

.943 

.338 

2.100 

1.872 

1.000 

iQOQ 

.690 

.429 

.956 

.259 

2.150 

1.922 

1.000 

.000 

.700 

.477 

• 969 

.196 

2.200 

1.972 

1.000 

.000 

.790 

.529 

,977 

.147 

2.250 

2.022 

1.000 

.000 

.600 

.574 

.964 

.109 

2.300 

2.072 

1.000 

.000 

.690 

.624 

.986 

• 080 

2.350 

2.122 

1.000 

.000 

.900 

.673 

• 992 

.056 

2.400 

2.172 

1.000 

.000 

• 930 

.723 

.994 

.041 

2.490 

2.222 

1.000 

,000 

1.000 

.773 

.996 

.029 

2.500 

2.272 

1.000 

,000 

1,050 

• B 23 

.997 

.021 

2.590 

2.322 

1.000 

.000 

1.100 

,872 

.998 

,014 

2.600 

2.372 

1.000 

.000 

1.150 

.922 

.999 

.010 

2.650 

2.422 

1.000 

.000 

1.200 

.972 

.999 

.007 

2.700 

2.472 

1.000 

.000 

1.290 

1.022 

.999 

.004 

2.750 

2.522 

1.000 

.000 

1.300 

1.072 

1.000 

.003 

2.600 

2.572 

1.000 

.000 

1.350 

1.122 

1.000 

,002 

2. B 50 

2.622 

1.000 

.000 

1.400 

1.172 

1.000 

.001 

2.900 

2.672 

1.000 

.000 

1.450 

1.222 

1.000 

.001 

2.950 

2.722 

1.000 

.000 





3.000 

2.772 

1.000 

.000 


I 


NACA TN 43T0 




a*“z j 


TABLE 11. - Continued* wumsnlCAL SOLUTION tO CASE xj. (u 


V ® bx'i-J-z"') 


(9) p - 2, n - 


{ 'PaKiiluMrtn /-if* T? f D ^ nnrt i 4 ! x»v*f traH Tiaa 

'"/ - *■ v* * 1 - 1 / **•*'* 


71 

Hn) 

F'(n) 

F"(n) 

71 

F(rj) 

F'tW) 

F" (7?) 

0.000 

0.000 

0.000 

0.815 

2*000 

1*294 

0.987 

0.053 

.050 

.001 

.041 

.815 

2.050 

1.343 

.989 

.044 

.100 

.004 

.082 

.815 

2.100 

1*393 

.991 

.037 

.150 

.009 

.122 

• 314 

2.150 

1.442 

•993 

• 030 

.200 

.016 

.163- 

.812 

2.200 

1.492 

•994 

.025 

.250 

.025 

.203 

.809 

2.250 

1.542 

.996 

.020 

.300 

.037 

.244 

.805 

2.300 

1.592 

•997 

.017 

.350 

.050 

.284 

.799 

2.350 

1.641 

.997 

.013 

.400 

.065 

*3?4 

-791 

?-4on 

1 -A91 

-90S 

.nn 

.450 

.002 

.363 

.781 

2.450 

1.741 

.998 

.008 

.500 

.101 

.402 

.770 

2.500 

1.791 

.999 

.007 

.550 

.122 

.440 

.756 

2.550 

1.841 

.999 

•009 

• 600 

.145 

.477 

• 739 

2.600 

1.891 

• 999 

.004 

.650 

.170 

.514 

.721 

2.650 

1.941 

• 999 

,003 

,700 

.197 

.549 

.700 

2.700 

1.991 

1.000 

.002 

.750 

.225 

• 584 

.677 

2.750 

2.041 

1.000 

.002 

*800 

.255 

.617 

• 652 

2.800 

2.091 

1.000 

.001 

#850 

.287 

• 649 

.625 

2.850 

2.141 

1.000 

.001 

.900 

.320 

.679 

.597 

2.900 

2.191 

1.000 

.001 

• 950 

• 355 

• 709 

• 567 


2*241 

1*000 

#001 

1.000 

.391 

.736 

.536 

3.000 

2.291 

1.000 

.000 

1.050 

.428 

.762 

.504, 

3.050 

2.341 

1.000 

.000 

nioo 

.467 

.786 

•4-71, 

3.100 

2.391 

1.000 

.000 

1*150 

*5U7 

• BOV 

• 49B 

3*150 

2*441 

1*000 

• OOP 

1.200 

.546 

.830 

.406 

3.200 

2.491 

1.000 

.000 

1.250 

,590 

.650 

.373 

3.250 

2.541 

1.000 

.000 


. tao 

. KAfl 

- 


5 - KOI 

1 . AAn 

-rt/vi 

1.350 

.677 

.684 

.3X1 

3.350 

2.641 ' 

1.000 

.006 

1.400 

.721 

.899 

.281 

3.400 

2.691 

1.000 

.000 

1.450 

.766 

.912 

.253 

3.450 

2.741 

1.000 

.000 

1.500 

.812 

.924 

• 226 

3.500 

2.791 

1.000 

.000 

1.550 

.859 

.935 

.201 

3.550 

2.841 

1.000 

.000 

1,600 

.906 

.944 

.178 

3.600 

2.891 

1.000 

.000 

1.650 

.953 

.953 

. .156 

3.650 

2.941 

1.000 

.000 

X* rOu 

i*ooi 

• veu 

• 1*6 

3* YOU 

Z*99i 

i*ooo 

MImjJ 

1.750 

1.049 

.966 

.118 

3.750 

3.041 

1.000 


1*800 

1.096 

.972 

.102 

3.800 

3.091 

1.000 


l . am . 

1 . lit 

- 0~7~7 

_ A 0*7 

* - DEA 

O.lll 

4 - AAM 


1.900 

1.195 

• 981 

.075 

3.900 

3.191 

1.000 

*000 

1.950 

1.244 

.984 

.063 

3.950 

3.241 

1.000 

.000 





4.000 

3.291 

1.000 

.000 


0 , and m ■ 1 


/h^ TftKnlftf-lftn rtf' rtf fl\ onif rfoni uaf ^iraa 
\ / — 4 '« / •«-— ••WHO* *~>- 


r? 

a(7j) 

o'(n) 

a’(n) 

7 ) 

a(v) 

o'(r» 

0"(D) 

0.000 

0.000 

0.000 

1.306 

2.000 

1.434 

0.994 

0.027 

.050 

.002 

,064 

1,256 

2.050 

1.484 

.995 

.023 

.100 

.006 

• 126 

1.206 

2.100 

1.534 

.996 

.019 

.150 

.014 

.185 

1.157 

2.150 

1.584 

.997 

.015 

.200 

.025 

.241 

1.107 

2.200 

1.634 

.997 

,012 

.250 

.038 

.295 

1.058 

2.250 

1.683 

.998 

.010 

.300 

.054 

.347 

1.009 

2.300 

1.733 

.998 

- .008 

.350 

.073 

.396 

.961 

2.350 

1.783 

.999 

.006 

-Ann 

-094 

-443 

-91 3 

?-&nn 

1 

-99Q 

-nr>0 

.450 

.117 

,488 

• 066 

2.450 

1.883 

.999 

• 004 

.500 

.143 

.530 

.819 

2.500 

1.933 

.999 

.003 

.550 

.170 

.570 

.773 

2.550 

1.983 

1.000 

■ 002 

.600 

.200 

.607 

.728 

2.600 

2.039 

1.000 

.002 

.650 

.231 

.642 

.683 

2.650 

2.083 

1.000 

.001 

.700 

• 264 

.675 

,640 

2.700 

2.133 

1.000 

.001 

.750 

.298 

.706 

.598 

2.750 

2.183 

1.000 

.001 

■ 800 

.334 

,735 

,556 

2.800 

2.253 

1.000 

.001 

.850 

.372 

.762 

.516 

2.850 

2.283 

1. 000 

,000 

.900 

.410 

,787 

.477 

2.900 

2.333 

1.000 

.000 

.950 

.450 

-.810 

.440 

2.950 

2*383 

1*000 

.000 

1.000 

.491 

.891 

,404 

3.000 

2.433 

1.000 

.000 

1.050 

.533 

.850 

,.369 

3.050 

.2.483 

1.000 

.000 

1.100 

.576 

.868 

• 336 

3.100 

2.533 

1.000 

.000 

1*150 

• 620 


.305 

9.190 

2.583 

1.000 

*000 

1.200 

.665 

.898 

.275 

3.200 

2.633 

1.000 

.000 

1.250 

.710 

.911 

.247 

3.250 

2.683 

1.000 

.000 

1 • ^ irt/ 



• £4-1 

J8PUU 

2*733 

X • WV 


1,350 

.802 

.933 

.197 

3.350 

2.783 

1.000 

.000 

1.400 

,849 

.943 

.175 

3.400 

2.833 

1.000 

,000 

1,450 

.897 

.951 

,134 

3,450 

2.883 

1.000 

.000 

1.500 

.944 

.958 

.135 

3.500 

2.933 

1.000 

.000 

1.550 

.992 

.965 

.118 

3.530 

2,983 

1.000 

,000 

1,600 

1.041 

.970 

,103 

3.600 

3.033 

1.000 

.000 

1,650 

1,089 

,975 

,069 

3.650 

3.083 

1.000 

.000 


X*X3B 

• v/v 

«0?6 

3*700 

3*133 

1*000 

• 000 


1.187 

.982 

.065 

3.750 

3.183 

1,000 

,000 

pffli 

1.236 

.986 

.055 

3.800 

3.233 

1.000 

.000 



|Qn» 

_ ft/.7 

•a - OKA 

O . 1*4 

1 - Art A 

* AAA 

1.900 

1.335 

.990 

.039 

3.900 

3.533 

1.000 

,000 

1.950 

1.385 

,992 

.033 

3,930 

3.383 

1.000 

.000 





4.000 

3.433 

1.000 

.000 


fn 


if*; 


i 


BISS 


haca ra 4370 













TABLE II. - Continued. NUMERICAL 


(10) p • 2, n - 


(a) Tabulation of F(TJ) and derivatives 


7? 

Hn ) 

P' (TJ) 

P" (77) 

V 

5 ( 1 ?) 


P "( T ?) 

0.000 

0.000 

0.000 

2.473 

1.500 

1.179 

0.999 

0.009 

.050 

.003 

.119 

2.273 

1.550 

1.229 

.999 

• 006 

.100 

.012 

.227 

2.077 

1.600 

1.279 

.999 

.004 

.150 

.026 

.326 

1.885 

1.650 

1.329 

1.000 

• 003 

.200 

.044 

.416 

1.700 

1.700 

1.379 

1.000 

.002 

.250 

.067 

.497 

1.524 

1.750 

1.429 

1.000 

.002 

.300 

.094 

.569 

1.357 

1.800 

1.479 

1.000 

.001 

.550 

.124 

.632 

1.200 

1.850 

1.529 

1.000 

.001 

.400 

.157 

.689 

1.055 

1.900 

1.579 

1.000 

.000 

• 450 

.193 

.738 

.921 

1.950 

1.629 

1.000 

,000 

.500 

.231 

.781 

.799 

2.000 

1.679 

1.000 

.000 

.550 

.271 

.818 

.688 

2.050 

1.729 

1.000 

.000 

.600 

.312 

.850 

. 5 B 8 

2.100 

1.779 

1.000 

.000 

.650 

.355 

.877 

.499 

2.150 

1.829 

1.000 

.000 

.700 

.400 

.900 

• 420 

2.200 

1.879 

1.000 

.000 

.750 

.445 

.919 

.351 

2.250 

1.929 

1.000 

.000 

• BOO 

.492 

.935 

.291 

2.300 

1.979 

1.000 

.000 

.650 

.539 

.949 

• 239 

2.350 

2.029 

1.000 

,000 

.400 

.567 

.959 

.195 

2.400 

2.079 

1.000 

• 000 

*950 

.635 

.968 

.158 

2.450 

2.129 

1.000 

.000 

1.000 

.683 

.975 

.127 

2.500 

2.179 

1.000 

.000 

1.050 

,732 

.981 

.101 

2.550 

2.229 

1.000 

.000 

1.100 

.781 

.985 

.080 

2.600 

2.279 

1.000 

.000 

1.150 

.831 

.989 

.062 

2.650 

2.329 

1.000 

.000 

1.200 

• BBO 

.992 

.048 

2.700 

2.379 

1.000 

.000 

1.250 

,930 

,994 

.037 

2.750 

2.429 

1.000 

.000 

1.300 

.980 

.993 

. 02 B 

2.800 

2.479 

1.000 

.000 

1.350 

1.029 

.997 

.021 

2.850 

2.529 

1.000 

.000 

1.400 

1.079 

.998 

.016 

2.900 

2.579 

1.000 

.000 

1.450 

1.129 

.998 

.012 

2.950 

2.629 

1.000 

.000 


3*000 


2.679 


1.000 


.000 


5218 


i 
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TABLE II. - Continued. NUMERICAL SOLUTION TO CASE II (U - fu^z®" 1 , V = bx^J-z™) 

(ll) p « 2, n =■ 0, and m « 5 

i of P(7?) and derivatives (b) Tabulation of 0(7)) and derivatives 

*" (77) F n (7?) 7? 0(7?) O' (7?) Q n (7?) II 7) 0(7?) Q'(7?) 


(a) Tabulation of P(7?) and derivatives 
F(T)) F'(T)) F n (7?) 77 F(T?) (7?) P n (7?) 






516 ' 


540 


565 


589 


614 


659 


663 


688 


713 

■1* 

1 

738 








1 _ / OK 
J. 

1 4S1 

& a^u i 

1.650 

1,412 

1.675 

1.637 

1.700 

1.462 

1.725 

1.467 

1.750 

1,512 

1.T7S 

1.537 

1.B00 

1.562 

1.825 

1.587 

1.850 

1.612 

1,875 

1,637 

1.900 

1.662 

1 .925 

1.687 

1.950 

1.712 

1.975 

. 

1.737 

2.000 

1.762 


•ooi 

•000 i i 
• 000 
• 000 
.000 



























I 


CJ-8 


5218 


i 


TABLE II. - continued. NUMERICAL SOLUTION TO CASE II (U - a*"*®'' 1 , W - bjc n " 1 t m ) 

(12) p - 2, n - I, and n - 1 

(a) Tabulation of E(7?) and derivativas (b) Tabulation of Q ( 77 J and derivatives 


7 ? 

m ) 

P ' ( 77 ) 

P "( 77 ) 

7 ? 

pfn) 

F '( j ?) 

P " ( 77 ) 

0.000 

0.000 

0.000 

1.412 

2.000 

1.497 

0.998 

0.010 

.050 

.002 

.069 

1.361 

2.050 

1.547 

.999 

.007 

.100 

.007 

.136 

1.311 

2.100 

1.597 

.999 

• 006 

.150 

.013 

.200 

1.260 

2. ISO 

1.647 

.999 

.004 

.200 

.027 

. 26 ? 

1.208 

2.200 

1.697 

.999 

.003 

, 2?o 

- OA1 


7 

in 

1 . 7*7 

i .nnn 


. 300 

.039 

.378 

1.102 

2.300 

1.797 

1.000 

.002 

.350 

.079 

.431 

1.048 

2.350 

1.847 

1.000 

.001 

.400 

.102 

.482 

.992 

2.400 

1.897 

1.000 

.001 

.430 

.177 

.531 

.937 

2.450 

1.947 

1.000 

.001 

.500 

.155 

.576 

.680 

2.500 

1.997 

1.000 

.001 

.530 

.185 

.619 

.824 

2.550 

2.047 

1.000 

•ooo 

.600 

.217 

.658 

.768 

2.600 


1.000 

.000 

• 650 

• * 5i 


« fiz 

Z . 6P0 

z « i*v 

1*000 

• Com 

.700 

.286 

.730 

.657 

2.700 

2.197 

1.000 

.000 

,730 

.324 

.761 

.603 

2.730 

2.247 

1.000 

.000 

.800 

.362 

.790 

.351 

2.800 

2.297 

1.000 

.000 

.830 

.403 

.816 

.500 

2.850 

2.347 

1.000 

.000 

.900 

.444 

.840 

.432 

2.900 

2.397 

1.000 

.000 

.950 

.487 

.862 

.406 

2.930 

2.447 

1.000 

.000 

1.000 

.530 

.881 

.362 

3.000 

2.497 

1.000 

.000 

1.050 

.373 

.898 

.322 


2.347 

1.000 

.000 

1.100 

.620 

.913 

.284 

3.100 

2.397 

1.000 

,000 

1.130 

.666 

.926 

.249 

3.130 

2.647 

1.000 

.000 

1.200 

.713 

.938 

.217 

3.200 

2.697 

1.000 

.000 

1.230 

.760 

.948 

.187 

3.250 

2.747 

1.000 

.000 

1.300 

.807 

.957 

.161 

3.300 

2.797 

1.000 

.000 

1 « 35u 

• d55 

*964 

• 155 

5 « 35u 

2 •647 


*OQO 

1.400 

.904 

.970 

.117 

3.400 

2.897 

1.000 

.000 

1.430 

.952 

.976 

• 099 

3.450 

2.947 

1.000 

.000 

1.500 

1.001 

.980 

• 083 

3.500 

2.997 

1.000 

.000 

1.350 

1.050 

IWJLI 

.069 

3.350 

3.047 

1.000 

.000 

1.600 

1.100 

unH-TivI 

.037 

3.600 

3.097 

1.000 

.000 

1.630 

1.149 


.047 

3.650 

3.147 

1.000 

.ooo 

1.700 

1.199 

BisSi 

.038 

3.700 

3.197 


.000 

1.730 

1.248 


.031 

3.750 

3.247 

i.ooo 

.000 

1.800 

1.298 


.025 

3.800 

3.297 

1.000 

,000 

1.830 

1.348 

.996 

• 020 

3.850 

3.347 

1.000 

.000 

1.900 

1.398 

.997 

• 016 

3.900 

3.397 

1.000 

• 000 

1.950 

1.448 

.998 

.012 

3.950 

3.447 


.000 





4.000 

3.497 

1.000 

.000 


7 ? 

0 ( 1 ?) 

a ' ( 77 ) 

0 " ( 77 ) 

7 ? 

0 ( 7 ?) 

O ’ ( 7 ?) 

a "{ 7 ?) 

0.000 

0.000 

0.000 


2.000 

1.570 



.050 

.002 

.087 

KEiS 

2.050 

1.620 

■c a 

.004 


.009 

.169 

It 9 

2.100 

1.670 

n 2 $i 

.003 

.150 

.019 

.246 

1.494 

2.150 

1.719 

1.000 

.002 

.200 


.319 

1.397 

2.200 

1.769 

1.000 

.002 


- OR ! 


1 »* fl1 


1 *879 

KOAfl 

.rtni 

.300 

• 072 

.449 

1.208 

2.300 

1.869 

1.000 

iooi 

.350 

.096 

.507 

1.117 

2.350 

1.919 

1.000 

• 001 

.400 

.122 

.560 

1.029 

2.400 

1.969 

1.000 

.OOO 

.450 

• 152 

.610 

• 944 

2.450 

2.019 

1.000 

.000 

.500 

.183 

.655 

.863 

2.500 

2.069 

1.000 

.000 

.550 

.217 

.696 

.785 

2.330 

2.119 

1.000 

.000 

• 600 

.253 

.734 

.711 

2.600 

2.169 

1.000 

.000 

• 650 

*290 

• f O i 

« oAl 

2*650 

4*2 IV 

1*000 

•COO 

.700 

.329 

.798 

.576 

2.700 

2.269 

1.000 

,000 

,750 

.370 

.825 

.514 

2.750 

2.319 

1.000 

.000 

.800 

.412 

.849 

.457 

2 . BOO 

2.369 


■ooo 

.850 

.455 

.871 


2.830 

2.419 


.000 

.900 

.499 

.890 

.356 

2.900 

2.469 

1.000 

.000 

.950 

.544 


• 311 

2.950 

2.519 

1.000 

.ooo 

1.000 

.590 

.921 

.271 

3.000 

2.569 

1.000 

.000 

1.050 

.636 

.934 

.235 

3.050 

2.619 

1 . Q00 

.000 

EBTH 

.683 

.945 

.202 

3.100 

2.669 


.000 

1.150 


.954 

.173 

3.150 

2.719 

1.000 

.000 

1.200 

.778 

.962 

.147 

3.200 

2.769 

1.000 

.000 

1.250 

.827 

.969 

.124 

3.250 

2.819 

1.000 

.000 

1.300 

.875 

.974 

• 105 

3.300 

2.869 

l.ooa 

.ooo 

i * 3?u 

• V ** 

• 97V 

• 037 

3*350 

4*919 

i »uiru 

«COO 

1.400 

.973 

.983 

.073 

3.400 

2.969 

1.000 

.000 

1.450 

1.022 

.986 

• 060 

3.450 

3.019 

i.ooo 

.000 

1.900 

1.072 

.989 

• 049 

3.500 

3.069 

1.000 

.000 

1.550 


.991 

.040 

3.550 

3.119 

1.000 

.000 

1.600 


.993 

.033 

3.600 

3.169 

1.000 

.000 

1.650 

1.220 

.995 

.026 

3.650 

3.219 

1.000 

.000 

1.700 

1.270 

.996 

.021 

3.700 

3.269 

1.000 

.000 

1.750 

1.320 

.997 

.017 

3.730 

3.319 

1.000 

.000 

1.800 

1.370 

.998 

.013 

3.800 

3.369 

1.000 

.000 

1.850 

1.420 

.998 

• 010 

3.850 

3.419 

1.000 

.000 

1.900 

1.470 

.999 

.008 

3.900 

3.469 

1.000 

.000 

1.950 

1.520 

.999 

• 006 

3.950 

3.519 

1.000 

.000 





4.000 

3.569 

1.000 

_-.ooo 


MCA Iff 4370 






























TAHLE IX. - Continued 


(a) Tabulation of 


F()7) F'(n) ?"{»)) 


0.000 


F(J?) and derivatives 


F(fj) 


NUMHUCAL SOLTJTIOK TO CASE II (U - a^Z 1 ” -1 , W - hx" -1 *®) 

(13) p « 2, n - 1, and m = 3 

eB (b) Tabulation of G(7?) and derivatives 


a (n) o'(») a-(n) 


tu 


< 


KACA TN 4370 










































TABLE XI. - Continued. NUMERICAL SOLUTION TO 



5218 


II (U - ajc n a m -l > h - bx tl-1 z m ) 
m ■ 5 


(b) Tabulation of 0(7?) and derivatives 


0( fl ) 

o'(n) 

□ (7J) 

ri 

a ( u ) 

G'(U) 

a " (77) 

0.000 

0.000 

3.822 

1.000 

0.785 

0.996 

0.020 

.001 

.092 

3.572 

1.025 

.810 

.998 

.016 

.005 

.179 

3.325 

1.050 

.835 

.998 

.013 

.010 

.259 

3 .083 

1.075 

.860 

.999 

.011 

.017 

• 333 

2.849 

1.100 

.885 

.999 

.009 

.027 

.401 

2.622 

1.125 

.910 

.999 

.007 

.037 

.464 

2.405 

1.150 

.931 

.999 

.006 

.050 

.522 

2.199 

1.175 

.960 

1.000 

.005 

• 064 

.574 

2.003 

1.200 

.985 

1.000 

.004 

.076 

• 622 

1.819 

1.225 

1.010 

1.000 

.003 

.095 

.665 

1.647 

1.250 

1*035 

1.000 

.002 

.112 

.704 

1.486 

1.275 

1.060 

1.000 

.002 

.130 

.740 

1.337 

1.300 

1.085 

1.000 

.001 

.149 

.771 

1.199 

1.325- 

1.110 

1.000 

.001 

.168 

.800 

1.072 

1.350 

1.135 

l.ooa 

.001 

.169 

.825 

.956 

1.375 

1.160 

1.000 

.001 

.209 

.847 

• 849 

1.400 

1.185 

1.000 

• 001 

.231 

.867 

.753 

1.425 

1.210 

1.000 

.000 

.253 

.885 

.665 

1.450 

1.235 

1.000 

.000 

.275 

• 901 

.586 

1.475 

1.260 

1.000 

.000 

.298 

.914 

.514 

1.500 

1.285 

1.000 

.000 

.321 

.927 

.430 

1.525 

1.310 

1.000 

.000 

.344 

.937 

.393 

1.550 

1.335 

1.000 

.000 

.366 

.946 

.342 

1.575 

1.360 

1.000 

.000 

.391 

.954 

.297 

1.600 

1.385 

1.000 

.000 

.415 

.961 

.256 

1.625 

1.410 

1.000 

.000 

.440 

.967 

• 221 

1.650 

1.435 

1.000 

.000 

.464 

.972 

.190 

1*675 

1.460 

1.000 

.000 

.488 

.977 

.163 

1.700 

1.485 

1.000 

.000 

.513 

.980 

.139 

1.725 

1.510 

1.000 

.000 

.537 

.984 

• 11 B 

1.750 

1.535 

1.000 

.000 

.562 

• 986 

.100 

1.775 

1.560 

1.000 

.000 

.556 

.989 

• 085 

1.800 

1.585 

1.000 

• 000 

.611 

.991 

.072 

1.825 

1.610 

1.000 

.000 

.636 

.992 

.060 

1.850 

1.635 

1.000 

,000 

.661 

.994 

.050 

1.875 

1.660 

1.000 

.000 

• 686 

.995 

.042 

1.900 

1.685 

1.000 

.000 

.711 

.996 

■ 035 

1.925 

1.710 

1.000 

.000 

.735 

.996 

• 029 

1.950 

1.735 

1.000 

.000 

.760 

.997 

.024 

1.975 

1.760 

1.000 

.000 


2.000 


1.705 


1.000 


.000 


HACA UN 4370 

















TABLE II 


Continued. NUMERICAL SOLUTION TO 


(IS) p = 2, n - 


(a) Tabulation of F(JJ) and derivatives 


7 ? 

P ( D ) 

P '( u ) 

F n ( Tl ) 

77 

F ( T7 ) 

F '( n ) 

F "( I7 ) 

0.000 

0.000 

0.000 

1.439 

1.500 

1.013 

0-963 

0.073 

.050 

.002 

.071 

1.389 

1.550 

1.062 

.987 

.060 

.100 

.007 

,139 

1.339 

1.600 

1.112 

.989 

.049 

,130 

.016 

.205 

1.287 

1.650 

1.161 

.992 

.040 

.200 

.027 

• 266 

1,234 

1.700 

1.211 

.993 

.032 

.250 

.042 

• 326 

1.180 

1.750 

1.261 

.995 

• 026 

.300 

.060 

.386 

1.125 

1.800 

1.310 

.996 

.021 

.350 

.081 

-440 

1.068 

1.850 

1*360 

.997 

.016 

.400 

.104 

.492 

1.010 

1.900 

1.410 

.998 

.013 

.450 

.130 

.541 

.951 

1.950 

1.460 

.998 

• 010 

.300 

.158 

.588 

.892 

2.000 

1.510 

.999 

.008 

.550 

.189 

.631 

.832 

2.050 

1.560 

.999 

.006 

.600 

.221 

.671 

.772 

2.100 

1,610 

.999 

.003 

• 650 

.256 

.708 

.713 

2.150 

1.660 

.999 

,003 

.700 

.292 

.742 

.655 

2.200 

1.710 

1.000 

.003 

.750 

.330 

.773 

.598 

2.250 

1.760 

1.000 

.002 

.800 

.369 

.802 

• 543 

2.300 

1.810 

1.000 

.002 

. .850 

.410 

.828 

.490 

2.330 

1.860 

1.000 

.001 

.900 

.452 

.851 

• 440 1 

2.400 

1.910 

1.000 

.001 

-950 

.493 

.872 

.393 

2.430 

1.960 

1.000 

.001 

1,000 

.339 

.890 

• 348 

2.300 

2.010 

1.000 

.000 

1.050 

.584 

.907 

.307 

2.550 

2.060 

1.000 

.000 

l.iao 

.630 

.921 

.269 

2.600 

2.110 

1.000 

.000 

1.150 

• 676 

.934 

.234 

2.630 

2.160 

1.000 

.000 

1,200 

.723 

.944 

.202 

2.700 

2.210 

1.000 

.000 

1.250 

.771 

.954 

.173 

2.750 

2.260 

1.000 

.000 

1.300 

.818 

.962 

.146 

2.800 

2.310 

1.000 

.000 

1.330 

.867 

.969 

.123 

2.830 

2.360 

1.000 

,000 

1*400 

.915 

.974 

.103 

2.900 

2.410 

1.000 

,000 

1.450 

.964 

.979 

.086 

2.930 

2.460 

1.000 

.000 





3.000 

2.310 

1.000 

.000 


3, and 


77 

0.000 

.050 

.100 

.150 

.200 

.250 

.300 

.350 

.400 

.430 

.500 
.930 
• 600 
.650 
.700 

.730 
.800 
.850 
• 900 
■ 990 

1.000 

1.030 

1.100 

1.150 

1.200 

1.250 

1.300 

1.350 

1.400 

1.450 


i 



i 


05 

o 


E II (U - a* n z" -1 , W - 
ra - 0 


(b) Tabulation of 0(7?) and derivatives 


0 ( 7 ?) 

O ' ( 7 ?) 

0 ” ( 7 ?) 

77 

0 ( 7 ?) 

O ' ( 77 ) 

a "( u ) 

0.000 

0.000 

1.818 

1.500 

1.082 

0.991 

0.041 

.002 

.088 

1.718 

1.550 

1.132 

.993 

.033 

.009 

.172 

1.618 

1.600 

1 .162 

.995 

.026 

.019 

.230 

1.319 

1.630 

1.231 

.996 

.021 

.034 

.324 

1.421 

1.700 

1.281 

.997 

.016 

.052 

.392 

1.324 

1.750 

1.331 

.998 

.013 

.073 

.456 

1.228 

1.800 

1.381 

.998 

.010 

.097 

.515 

1.135 

1.650 

1.431 

.999 

.008 

• 124 

.570 

1.045 

1.900 

1.481 

.999 

.006 

.154 

.620 

.957 

1.950 

1.531 

.999 

.004 

.166 

,665 

.672 

2.000 

1,531 

.999 

.003 

• 220 

.707 

.791 

2.050 

1.631 

1.000 

.003 

.257 

.745 

.714 

2.100 

1.681 

1.000 

.002 

.295 

• 77B 

.641 

2.150 

1.731 

1.000 

,001 

.335 

. B09 

.573 

2.200 

1.781 

1.000 

.001 

.376 

.836 

.509 

2.250 

1.831 

1.000 

.001 

,418 

.860 

.449 

2.300 

1.881 

1.000 

.001 

.462 

.881 

,395 

2.350 

1.931 

1.000 

.000 

.506 

.899 

.344 

2.400 

1.981 

1.000 

.000 

.551 

♦ 915 

.299 

2.450 

2.031 

1.000 

.000 

.398 

.929 

• 258 

2.500 

2.081 

1.000 

.000 

.644 

.941 

.221 

2.390 

2.131 

1.000 

.000 

.692 

.951 

• 188 

2.600 

2.181 

1.000 

,000 

.73 9 

.960 

.159 

2.650 

2.231 

1.000 

,000 

.788 

.967 

• 134 

2.700 

2.281 

1.000 

,000 

• 036 

.973 

.112 

2.750 

2.331 

1.000 

,000 

.885 

.979 

.093 

2.800 

2.381 

1.000 

.000 

.934 

.983 

,077 

2.850 

2.431 

1.000 

,000 

.983 

.986 

.063 

2.900 

2.481 

1.000 

.000 

1.033 

.989 

.051 

2.950 

2,531 

1.000 

,000 




3.000 

2.581 

1.000 

.000 



8125 


1 
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TABLE II. - Continued . HU HIM CAL SOLUTION TO CASE II (U - ajc’V* -1 , W - bx n “ 1 z™) 

(16) p » 2, n - 3, and m - 1 


(a) Tabulation of F(JJ) and derivatives 


V 

Hv) 

F'(T7) 

J*0?) 

n 

F(fJ) 


F"(n) 

0.000 

0.000 

0.000 

2.186 

1.300 

1.146 

0.997 

0.016 

.050 

.003 

.106 

2.038 

1.530 

1.196 

.998 

.012 

.100 

.010 

.204 

1.890 

1.600 

1.246 

.999 

• 009 

.150 

.023 

.295 

1.743 

1.650 

1.296 

.999 

• 006 

.200 

.040 

.378 

1.599 

1.700 

1.345 

.999 

•005 

• 23Q 

.061 

.455 

1.459 

1.730 

1.395 

i»ooo 

.003 

.300 

.083 

.324 

1.324 

1.800 

1.445 

1.000 

• 002 

.350 

.113 

.387 

1.193 

1.850 

1.495 

1.000 

• 002 

• 400 

.144 

.644 

1.071 

1.900 

1.545 

1.000 

.001 

• 450 

.177 

.694 

.953 

1.950 

1.595 

1.000 

.001 

.500 

.213 

.739 

• 845 

2.000 

1.645 

1.000 

.001 

.550 

.251 

.779 

.744 

2.050 

1.695 

1.000 

.000 

• 600 

.291 

.814 

• 650 

2.100 

1.743 

1.000 

.000 

• &30 

• 33Z 


• 564 

2.130 

1.795 

1.000 

.000 

• 700 

.375 

.870 

•486 

2.200 

1.845 

1.000 

.000 

.750 

.419 

.893 

• 416 

2.250 

1.893 

1.000 

.000 

.800 

.465 

.912 

.353 

2.300 

1.943 

1.000 

• 000 

.850 

.511 

.928 

.298 

2.330 

1.995 

l.ooo 

.000 

.900 

.557 

• 942 

.249 

2.400 

2.045 

1.000 

.000 

.950 

.605 

.933 

.207 

2.450 

2.093 

1.000 

.000 

1.000 

.653 

.963 

.171 

2.300 

2.143 

1.000 

.000 

1.050 

.701 

.971 

.139 

2.550 

2.193 

1.000 

.000 

1.100 

.750 

.977 

.113 

2.600 

2.245 

1.000 

.000 

1.150 

.799 

.982 

.091 

2.650 

2.295 

1.000 

.000 

1.200 

• 846 

• 9B6 

.073 

2.700 

2.345 

1.000 

.000 

1.250 

.897 

.989 

.057 

2.750 

2.393 

1.000 

.000 

1.300 

.947 

.992 

.043 

2.800 

2.443 

1.000 

.000 

1.350 

.996 

.994 

• 035 

2.850 

2.495 

1.000 

.000 

1.400 

1.046 

.995 

.027 

2.900 

2.545 

1.000 

■ 000 

1.450 

1.096 

.997 

.021 

2.950 

2.595 

1.000 

.000 





3.000 

2.643 

1.000 

.000 


(b) Tabulation of 


7) 


o*(n) 

a" (i?) 

.000 

0.000 

0.000 

2.473 

.050 

.003 

.119 

2.274 

.100 

.012 

.227 

2.077 

.150 

• 026 

.326 

1.865 

• 200 

■ 044 

*416 

1.700 

• 250 

.067 

.497 

1.523 

• 300 

.094 

.368 

1.336 

.330 

• 124 

.632 

1.199 

• 400 

.157 

.689 

1.053 

.450 

• 192 

.738 

.919 

.500 

.230 

.781 

.797 

.550 

.270 

.818 

.686 

.600 

• 312 

.849 

.586 

.650 

.333 

.876 

.497 

.700 

.400 

.899 

.419 

• 750 

.445 

• 918 

.330 

.800 

.491 

.934 

.291 

.830 

.339 

.948 

.240 

• 900 

• 386 

• 959 

.196 

.950 

• 634 

.967 

• 159 

■ 000 

.683 

.975 

• 128 

.030 

.732 

.980 

.102 

.100 

.781 

• 985 

.081 

• 150 

.830 

.988 

.064 

• 200 

• 880 

.991 

• 030 

.230 

.929 

.993 

.038 

.300 

.979 

.993 

• 029 

.350 

1.029 

.996 

• 022 

.400 

1.079 

.997 

.017 

.430 

1.129 

.998 

.013 


0(77) and derivative!! 

n a(v ) Q'(n) 

1.500 1.179 0.999 

1.550 1.ZH8 .999 

1.600 1.276 .999 

1.650 1 . 3ZB 1.000 

1.700 1.378 1.000 


3.000 2.678 1.000 
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TABLE XI. - Continued. NUMERICAL SOLUTION TO CASE II (U - ax n z n '- 1 , 

(17) p - 2, n - 3, and m - 3 


(a) Tabulation of F(7?) and derivatives (b) Tabulation of 0(7]) and derivatives 


n 


P ' O ?) 

P "( fl ) 

n 

Hn ) 

f '( n ) 

F "( fl ) 


n : 

a { rt ) 

a '( n ) 

n ) 

. W 

0 ( B ) 

a * ( 7 j ) 

o 

a 

0.000 


o.ooo 

3.225 

1.000 

0.749 

0.993 

0.046 


0.000 

0*000 

0*000 

3.433 

1.000 

0.763 

0.993 

0.035 

.025 


.078 


1.023 

.774 

.994 

.039 


.023 

.001 

.083 

3.234 

1.025 

.788 

.996 

.030 

.050 

.004 

.133 

2.876 

1.030 

• 799 

• 995 

.033 


.050 

.004 

.162 

3.036 

1.050 

.813 

.997 

.025 

.075 

.009 

• 222 

2.709 

1.075 

.824 

.996 

.028 


.073 

.009 

.235 

2. 841 

1.075 

• 838 

*997 

.021 

.100 

.015 

.288 

2.337 

1.100 

.849 

.997 

.024 


.100 

.016 

.304 

2.650 

1.100 

.863 

.998 

. 0.17 

.123 

.023 

.349 

2.373 

1.125 

.874 

.997 

.020 


.125 

.024 

• 36 B 

2.465 

1.125 

.888 

• 998 

.013 

.150 

.032 

.406 

2.214 

1.150 

.899 

.998 

.017 


.150 

• 034 

.427 

2.286 

1.150 

.912 

.999 

.012 

.173 

.043 

.460 

2.061 

1.173 

• 924 

.998 

.014 


.175 

.046 

.482 

2.114 

1.175 

.937 

.999 

.010 

.200 

.033 

.510 

1.913 

1.200 

.949 

.999 

.012 


.200 

• 058 

.533 

1.950 

1.200 

.962 

• 999 

.008 

.225 

.069 

.. .556 

1.771 

1.223 

.974 

.999 

.010 


• 225 

.072 

.580 

1 . T 93 

1.225 

.987 

.999 

.007 

• 250 

• 083 

.598 

1.636 

1.250 

.999 

.999 

.008 


.250 

.087 

.623 

1.645 

1.250 

1.012 

.999 

.006 

.273 

.099 

.637 

1.307 

1.273 

1.024 

.999 

.007 


.273 

.103 

.662 

1.504 

1.275 

1.037 

.999 

• 005 

.300 

.113 

• 674 

1.385 

1.300 

1.049 

.999 

• 006 


.300 

.120 

.698 

1.373 

1.300 

1.062 

1.000 

.004 

• 325 

• 132 

.707 

1.270 

1.323 

1.074 

.999 

.005 


.325 

.198 

.731 

1.249 

1.325 

1.087 

1.000 

.003 

.330 

.130 

.737 

1.162 

1.350 

1.099 

1.000 

.004 


.350 

.157 

• 760 

1.133 

1.350 

1.112 

1.000 

• 002 

.375 

.169 


1.060 

1.375 

1.124 

1.000 

.003 


.373 

.176 

.787 

1.026 

1.375 

1.137 

1.000 

.002 

.400 

.188 

" iB 

.965 

1.400 

1.149 

1.000 

• 002 


.400 

.196 

.812 

• 926 

1.400 

1.162 

1.000 

.002 

.425 

.209 

(SW 1 

.876 

1.425 

1.174 

1.000 

.002 


.423 

.217 

. B 34 

.834 

1.425 

1.187 

1.000 

.001 

,4 30 

.229 

,^ PT \ '*■ 

.793 

1.450 

1.199 

1.000 

.002 


.450 

• 238 

.833 

.749 

1.430 

1.212 

1.000 

.001 

.475 

.250 

.853 

.717 

1.473 

1.224 . 

1.000 

• 001 


.473 

.259 

.871 

.670 

1.473 

1.237 

1.000 

.001 

.500 

.272 

.870 

.646 

1.500 

1.249 

1.000 

.001 


• 300 

• 281 

.887 

.399 

1.500 

1.262 

1.000 

.001 

.323 

.294 . 

. 855 . 

.580 

1.525 

1.274 

1.000 

.001 


.323 

.304 

• 901 

.534 

1.525 

1.287 

1.000 

.001 

. 55 *) 

.316 

i . 899 ' 

* 320 ' ' 

1.550 1 

; 1.299 

1.000 

.001 


.350 

.326 

.9114 

.474 

1.550 

1.312 

1.000 

.000 

' .373 

.339 

.911 

.465 

1.575 

1.324 

1.000 

.001 


.373 

• 349 

.925 

.420 

1.575 

1.337 

1.000 

.000 

.600 

• 362 

.922 

• 415 

1.600 

1.349 

1.000 

.ooo 


• 600 

.373 

.935 

.371 

1.600 

1.362 

1.000 

.000 

.625 

.385 

.932 

.369 

1.625 

1.374 

1.000 

.000 


.625 

.396 

.944 

• 327 

1.625 

1.387 

1.000 

•ooo 

• 650 

• 408 

.941 

.328 

1.650 

1.399 

1.000 

.000 


.650 

• 420 

.951 

.288 

1.630 

1.412 

1.000 

•ooo 

.673 

.472 

.949 

• 290 

1.675 

1.424 

1.000 

.000 


.675 

• 444 

.958 

.252 

1.675 

1 . 4 J 7 

1.000 

.000 

.700 

.456 

.935 

.256 

1.700 

1.449 

1.000 

.000 


.700 

.468 

.964 

.221 

1.700 

1.462 

1.000 

.000 

.723 

.480 

.961 

.226 

1.725 

1.474 

1.000 

.000 


.723 

.492 

.969 

.192 

1.723 

1.487 

1.000 

.000 

.730 

• 504 

.967 

• 198 

1.750 

1.499 

1.000 

.000 


.750 

• 516 

.974 

• 167 

1.750 

1.512 

1.000 

•ooo 

.775 

.328 

.971 

.173 

1.775 

1.324 

1.000 

.ooo 


.779 

.541 

.977 

• 143 

1.773 

1.537 

1.000 

•ooo 

.800 

.592 

.975 

.151 

1.800 

1.349 

1.000 

.000 


.800 

• 565 

.981 

.125 

1.000 

1.562 

1,000 

.000 

.823 

.577 

.979 

.132 

1.825 

1.574 

1.000 

.000 


.825 

.390 

.984 

.108 

| 1.825 

1.387 

1.000 

.000 

.830 

• 601 

.982 

• 115 

1.850 

1.599 

1.000 

.000 


• 850 

.614 

.986 

.093 

1.850 

1.612 

1.000 

.000 

• 875 

• 626 

.983 

.099 

1.875 

1.624 

1.000 

•ooo 


.875 

.639 

• 9 B 8 

.080 

1.873 

1.637 

1.000 

.000 

.900 

.650 

.987 

.086 

1.900 

1.649 

1.000 

.ooo 



.664 

.990 

• 068 

1.900 

1.662 

1.000 

.000 

.923 

.673 

.989 


1.925 

1.674 

1.000 

.000 


.925 

• 68 B 

.992 

• 058 

1.925 

1.687 

1.000 

.000 

.950 

.700 

.991 

.063 

1.930 

1.699 

1.000 

.000 


• 930 

.713 

.993 

• 049 

1.950 

1.712 

1.000 

.000 

.975 

.723 

.992 

• 054 

1.973 

1.724 

1.000 

.000 


• 973 

.738 

.994 

.042 

! 1.975 

1.737 

1.000 

.000 



1 


2.000 

1.749 

1.000 

.000 






2.000 

1.762 

1.000 

»ooo 


3 

g 

g 

a 


8T25 


J 


» 


















TABLE II, - Continued. NUMERICAL 


(10) P - 2, n - 

(a) Tabulation of P(T?) and darivatlves 


n 

F(n) 

*'(n) 

F"(T?) 

n 

F(7?) 

P’ (77) 


0.000 

0.000 

0.000 

4.007 

1.000 

0.793 

0.998 

0.014 

.025 

.001 

.097 

3.733 

1.025 

• 620 

.999 

• Oil 

.050 

.005 

.187 

3.462 

1.050 

.845 

.999 

.009 

.075 

.011 


3.197 

1.0T9 

• 870 

.999 

.007 

.100 

.018 

.347 

2.940 

1.100 

.895 

.999 

• 006 

.125 

.028 

.417 

2.693 

1.125 

.920 

1.000 

.005 

• 150 

.039 

.481 

2.457 

1.150 

.945 

1.000 

W v ■ 

.175 

• 052 

.540 

2.234 

1.175 

.970 

1.000 

j|W 2 : 

.200 

.066 

.593 

2.024 


.995 

1.000 

* 

.225 

.081 

.641 

1.827 

1.225 

1.020 

1.000 

lllJ Tj ' 

• 250 

.098 

.685 

1.644 

1.250 

1.045 

1.000 

• 001 

.275 

• 116 

.724 

1.473 

1.275 

1.070 

1.000 

• 001 

.300 

.134 

.756 

1.316 

1.300 

1.095 

1.000 

.001 

.325 

.153 

.789 

1.172 

1.325 

1.120 

1.000 

.001 

.350 

.174 

.817 

1.040 

1*350 

1.145 

1.000 

.000 

.375 

.194 

.842 

.920 

1.375 

1.170 

1.000 

.000 

.400 

.216 

.863 

.811 

1.400 

1.195 

1.000 

• 000 

.425 

.237 

.882 

.713 

1.425 

1.220 

1.000 

•000 

.450 

.260 

.899 

• 624 

1.450 

1.245 

1.000 

.000 

.475 

.282 

.914 

.545 

1.475 

1.270 

1.000 

.000 

.500 

.305 

.926 

.474 

1.500 

1.293 

1.000 

.000 

.525 

.329 

.937 

• 411 

1.525 

1.320 

3.000 

.000 

*550 

.352 

.947 

• 355 

1.550 

1.343 

1.000 

.000 

.575 

• 376 

.955 

.306 

1.575 

1.370 

1.000 

.000 

.600 

.400 

.962 

.262 

1.600 

1.395 

1.000 

• 000 

.625 

.424 

.968 

.224 

1.625 

1.420 

1.000 

.000 

.650 

.448 

.973 

.191 

1.650 

1.445 

1.000 

.000 

.675 

.473 

.978 

• 162 

1.673 

1.470 

1.000 

• 000 

• 700 

.497 

.982 

.137 

1.700 

1.495 

1.000 

.000 

.725 

.522 

.985 

.116 

1.725 

1.520 

1.000 

.000 

.750 

.547 

.967 

.097 

1.750 

1.545 

1.000 

.000 

.775 

.571 

.990 

.082 

1.775 

1.570 

1.000 

.000 

.600 

.596 

.992 

.068 

1.800 

1.595 

1.000 

.000 

.825 

.621 

.993 

.056 

1.825 

1.620 

1.000 

.000 

.850 

.646 

.994 

.047 

1.850 

1.645 

1.000 

.000 

.875 

.671 

.995 

.039 

1.875 

1.670 

1.000 

•000 

• 900 

.695 

.996 

.032 

1.900 

1.699 

1.000 

.000 

.925 

.720 

.997 

.026 

1.923 

1.720 

1.000 

.000 

.950 

.745 

.998 

.021 

1.950 

1.745 

1.000 

•000 

*975 

• 770 

.998 

.017 

1.975 

1.770 

1.000 

.000 





2.000 

1.795 

1.000 

•000 
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TABLE II 


s 


. - Continued. NUMERICAL SOLUTION TO CASE H (U - a^z 1 "" 1 , H - bx"" 1 ! 1 ”) 
(19) p - 2, n - 


(a) Tabulation of P(U) and derivatives 


V 

’ « — ' 

F '( n ) 

p"(n) 

17 

F ( U ) 

F ' W ) 

P” (77) 

0.000 

0.000 

0.000 

2.200 

1.500 

1.149 

0.998 

0.014 

.050 

.003 

.106 

2.050 

1.550 

1.199 

• 99 B 

.011 

.100 

.011 

.205 

1.901 

1.600 

1.249 

.999 

*008 

.150 

.023 

.296 

1.754 

1.650 

1.299 

.999 

.006 

.ZOO 

.040 

.380 

1.609 

1.700 

1.349 

.999 

.004 

.250 

.061 

.457 

1.466 

1.730 

1.399 

1.000 

.003 

.300 

.086 

.527 

1.332 

1.800 

1.449 

1.000 

.002 

.350 

.114 

.591 

1.201 

1.830 

1.499 

1.000 

.002 

* 4-00 

.145 

• 646 

1.075 

1.900 

1.349 

1.000 

.001 

.450 

.178 

.698 

.957 

1.950 

1.599 

1.000 

• 001 

.500 

.214 

.743 

• 846 

2.000 

1.649 

1.000 

.001 

.550 

.253 

.783 

.743 

2.050 

1.699 

1.000 

.000 

.600 

• 293 

.818 

.648 

2.100 

1.749 

1.000 

.000 

.650 

.334 

.848 

.561 

2.150 

1.799 

1.000 

.000 

-700 

-HTT 

’ * 

• 874 

- A «2 

2-200 

Is 84 ? 

liOOO 

-000 

.750 

• 422 

.896 

.411 

2.230 

1.899 

1.000 

•000 

.aoo 

.467 

.915 

.348 

2.300 

1.949 

1.000 

.000 

. 85(0 

.513 

.931 

.292 

2.330 

1.999 

1.000 

.000 

.900 

.560 

.945 

.243 

2.400 

2.049 

1.000 

.000 

.950 

.607 

.956 

.201 

2.430 

2.099 

1.000 

*000 

1.000 

.653 

.965 

.165 

2.500 

2.149 

1.000 

.000 

i*usg 

• rv+ 

•972 

• 134 

Z«»3Q 


i«oOo 


1 . 100 

.753 

.978 

• 108 

2.600 

2.249 

1.000 

•000 

1.150 

.802 

.983 

.087 

2.650 

2.299 

1.800 

.000 

1.200 

•asi 

,987 

.069 

2.700 

2.349 

1.000 

.000 

1.250 

.900 

■ 990 

• 054 

2.750 

2.399 

1.000 

.000 

1.300 

.950 

.992 

.042 

2.800 

2,449 

1.000 

.000 

1.330 ' 

1.000 

.994 

.033 

2.850 

2.499 

1.000 

•000 

1*400 

1.049 

.996 

.025 

2.900 

2.349 

1.000 

.000 

1.450 

1.099 

.997 

.019 

2.930 

2.599 

1.000 

.000 





3.000 

2.649 

1.000 

.000 


5, and m = 0 


(b) Tabulation of 0(U) and derivatives 


T) 

a(v) 

0 '( V) 

Q" (17) 

T) 

0(77) 

O' (T7) 

0 *( u ) 

0.000 

0.000 

0.000 

2,484 

1.500 

1.182 

0.999 

0.008 

.030 

.003 

.119 

2.285 

1.530 

1.231 

.999 

.006 

.100 

.012 

.229 

2.088 

1.600 

1.281 

•999 

.004 

.150 

.026 

.328 

1.895 

1.650 

1.331 

1.000 

.003 

• 200 

.044 

• 418 

1.709 

1.700 

1.581 

1.000 

.002 

.250 

.067 

.499 

1.531 

1.750 

1.431 

. 1.000 

.001 

.300 

.094 

.571 

1.362 

1.800 

1.481 

1.000 

.001 

.350 

.124 

.636 

1.204 

1.850 

1.531 

1.000 

.001 

• 400 

.158 

.692 

1.057 

1.900 

1,581 

1.000 

.000 

•450 

.193 

.741 

.921 

1.950 

1.631 

i.ooo 

.000 

• 500 

.232 

.784 

.797 

2.000 

1.681 

1.000 

,000 

• 550 

.272 

.821 

• 684 

2.050 

1.731 

1.060 

.000 

.600 

.314 

.853 

.584 

2.100 

1.781 

1.000 

.000 

.650 

.337 

.880 

.494 

2.150 

1.831 

1.000 

.000 

-7(i0 

• 402 

-002 

• 41 ? 


1 . JtR 1 

i - ruin 

•000 

.730 

.447 

.921 

.345 

2.250 

1.931 

1.000 

.000 

• 600 

.494 

.937 

• 286 

2.300 

1.981 

. 1.000 

.000 

.830 

.541 

.950 

• 234 

2.350 

2.031 

1.000 

.000 

.900 

.389 

.961 

.190 

2. 400 

2.081 

1.000 

.000 

.950 

.637 

• 969 

.154 

2.450 

2,131 

1.000 

,ooo 

1.000 

.686 

.976 

• 123 

2.500 

2.181 

1.000 

.000 

1«050 

• 794 

• 982 

• 098 

2.550 

Z « 231 

1.000 

•ooo 

1.100 

.784 

.986 

.077 

2,600 

2.281 

1.000 

.000 

1.130 

.833 

.989 

.060 

2.650 

2.331 

1.000 

.000 

1.200 

• 8 S 3 

.992 

.046 

2.700 

2,381 

1.000 

.000 

1*250 

.932 

.994 

.033 

2.750 

2.431 

1.000 

.000 

1.300 

.982 

,996 

.027 

2.800 

2.481 

1.000 

.000 

1.330 

1.032 

.997 

.020 

2.850 

2.531 

1.000 

.000 

1.400 

1.082 

.998 

.015 

2.900 

2.381 

1.000 

.000 

1.430 

1.132 

.998 

• Oil 

2.950 

2.631 

1.000 

.000 





3.000 

2.681 

1.000 

.000 
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TABLE II. - Continued. NUMERICAL SOLUTION TO CASE II (U - ax^z®-' 1 , V - bx"' 1 ^) 

(20) p ■ 2, n - 5j and tn - 1 

(a) Tabulation of P(U) and derivatives (b) Tabulation of 0(7)) and derivatives 


I? 

F(fl) 


*"(f)5 

U 

F(r?) 

p'(n) 

F" (77) 

0.000 

0.000 

0.000 

2.760 

1.040 

ran 

0.986 

0.085 

.029 

.001 

*067 

2.635 

1.025 

PFTS 

.988 

.075 

.050 

.003 

.132 

2.511 


mKi-m 

.989 

.069 

.075 

.007 

.193 

2.388 

1.075 

mELm 

.991 

.097 

.100 

.013 

.291 

2.266 

1.100 

• 812 

.992 

.049 

.129 

.020 

.306 

2.146 

1.125 

.837 

.993 

.043 

.190 

.028 

.358 

2.028 

1.150 

,862 

.994 

.037 

.175 

.038 

.408 

1.913 

1.173 

.887 

.995 

.032 

.200 


.454 

1.801 

1.200 

.912 

.996 

• 0ZT 

.225 

.061 

.498 

1.692 

1.225 

.937 

.997 

.023 

.250 

.073 

.539 

1.587 

1.250 

.961 

.997 

*020 

.275 

.087 

.577 

1.485 

1.275 

.986 

.998 

.017 

• 300 

.102 

.613 

1.387 

1.300 

1.011 

.998 

.019 

.325 

.118 

.647 

1.293 

1.325 

1.036 

.998 

.012 

.350 

.135 

.676 

1.202 

1.350 

1.061 

.999 

.010 

.375 

.192 

.707 

1.116 

1.375 

1.086 

.999 

.009 

.400 

.170 

.734 

1.034 

1.400 

1.111 

.999 

.007 

.429 

.189 

,758 

.996 

1.425 

1.136 

.999 

.006 

.450 

.208 

.761 

.882 

1.450 

1.141 

.999 

.009 

.479 

.228 

.803 

.312 

1.475 

1.186 

.999 

.004 

.500 

.248 

.822 

• 746 

1.500 

1.211 


.004 

.925 

.269 


.683 

1.525 

1.236 

1.000 

.003 

.590 

.290 

.896 

.625 

1.550 

1.261 

1.000 

.003 

.575 

.312 

.B71 

.571 

1.975 

1.286 

1.000 

.002 

.600 

.334 

.885 

.520 

1.600 

1.311 

1.000 

• 002 

.625 

.356 

.897 

.472 

1.625 

1.336 

1.000 

•001 

.690 

.378 

.908 

.428 

1.650 

1.361 

1.000 

.001 

.679 

.401 

.9 19 

.387 

1.675 

1.386 

1.000 

.001 

.700 

.424 

.928 

.360 

1.700 

1.411 


.001 

.725 

• 448 

.936 

• 315 

1.725 

1.436 

1.000 

.001 

.750 

.471 

.944 

.283 

1.790 

1.461 

1.000 

.001 

.775 

.495 

.950 

.254 

1.775 

1.466 

1.000 

.OOO 

.800 

.519 

.956 

.227 

1.800 

1.511 

1.000 

.000 



..9*3 


1 .fl25 

1*4*4 

l.fWW> 

.000 

.850 

.567 

.966 

• 180 

1.850 

1.561 

1.000 

• OOO 

.879 

.591 

.971 

• 160 

1.875 

1.586 

1.000 

.000 

.000 

.615 

.974 

.142 

1.900 

1.611 

1. 000 

.000 

.925 

.640 

.978 

.125 

1.929 

1,636 

1.000 

.OOO 

.950 

• 664 

.981 

• 110 

1.950 

1.661 

l-P'I'I 1 ! 

.000 

.979 

.689 

.983 

.097 

1 .975 

1.686 

1.000 

.000 





2.000 

1.711 

1.000 

.OOO 


V 

o(u) 

a* (77) 

0" (7?) 

n 

o(n) 

a* (77) 

o"(n) 

0.000 

0.000 


2.998 

1.000 

0.732 

0.990 

0.064 

.025 

.001 

.073 

2,848 

1.025 

.797 

.991 

.055 

.050 

.004 

.142 

2.699 

1.050 

.782 

.993 

.048 

.075 

.008 

.208 

2.552 

1.075 

.607 

.994 

.041 

.100 

.014 

.270 

2.407 


• 832 

.995 

.035 

.125 

fPV 1 

.328 

2.265 

1.125 

.857 

.996 

• 030 

.150 


.383 

2.126 

1.150 

.881 

.996 

.026 

.175 

' 11 ® 

• 435 

1.992 

1.175 

iiiV 7 * -1 

.997 

.022 

.200 

gi® ' 

.483 

1.861 

1.200 

if® * : i| 

.997 

.019 

.225 


.528 

1.736 

1.225 



.016 

.250 

.078 

.570 

1.615 

2.250 

.981 

.998 

.013 

.275 


.609 

1.499 

1.275 

1,006 

.998 

.011 

• 300 

.109 

.649 

1.389 

1.300 

1.031 

.999 

.009 

.325 

.125 

,678 

1.263 

1,325 

1.056 

.999 

.008 

.350 

.143 

.709 

1.183 

1.350 

1.081 

.999 

.007 

.375 

.161 

.737 

1.089 

1.373 

1.106 

.999 

.006 

.400 

.180 


1.000 

1.400 

1.131 

.999 

■ 009 

.425 

.199 

.787 

.916 

1.425 

1.156 

1.000 

.004 

.450 

.219 


.837 

1.450 

1.181 

1.000 

.003 

.475 

.239 

.829 

.763 

1.475 

1.206 

1.000 

.003 

.500 

.260 

.847 

.695 

1.500 

1.231 

1.000 

.002 

.525 

.282 

.864 

.630 

1.525 

1.256 

1.000 

.002 

.950 

.304 

.879 

.571 

1.550 

1.281 

1.000 

.001 

.575 

.326 

• 893 

.516 

1.573 


1.000 

.001 

.600 

• 348 

.909 

.469 

1.600 

1.331 

1.000 

.001 

.629 

.371 

• 916 

.419 

1.625 

1.396 

1.000 

.001 

.690 

.394 

.926 

.376 

1.650 

1.381 

1.000 

.001 

.675 

.417 

.935 

.336 

1.675 

1.406 

1.000 

•ooo 

.700 

• 441 

.943 

.300 

1.700 

1.431 

1.000 

.OOO 

.725 

.464 

.950 

.268 

1.725 

1.456 

1.000 

.000 

.750 

.488 

.956 

.236 

1.750 

1.481 

1.000 

.000 

.775 

• 512 

.962 

.211 

1.775 

1.906 

1.000 

.000 

.800 

.536 

.967 

.187 

1.600 

1.531 

1.000 

,000 

.829 

.561 

.971 

■ 165 

1.825 

1.556 

1.000 

.OOO 

.650 

.585 

.975 

.145 

1.850 

1.581 

1.000 

.OOO 

.879 

.609 

MBS 

.127 

1.875 

1.606 

1.000 

•ooo 

■ 900 

■ 634 


.112 

1.900 

1.631 

1.000 

.000 

.925 

.698 


.098 

1.925 

1.656 

1.000 

•ooo 

• 950 

.683 


.085 

1.930 

1.681 

1.000 

.000 

.975 

.708 

n 

.074 

1.979 

1.706 

1.000 

.000 



1 


2.000 

1.731 

1.000 

.000 


05 
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TABLE II. - Continued. NUMERICAL SOLUTION TO CASE II (U - ax n z m_1 , W =• bx n " 1 z E1 ) 

(21) p =» 2, n = 5, and m » 3 

(a) Tabulation of P(T?) and derivatives (b) Tabulation of 0(U) and derivatives 
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TABLE III. - SUMMARY OP EIGENVALUES, RATIO OF EIGENVALUES, AND TABLE INDEX 


m F"(0) 


Solutions 
listed In 
table - 


0 0.33205801 0.33205B01 

1 1.4180286 

2 2.1971143 

4 3.4501245 

6 4.50568198 

8 5.44926954 

6 .31716707 
1.2325876 .67046526 

1.2325876 
1 . 7480821 
2.5897020 
3.2999556 
3.9339120 
4.5159800 

1.7150676 .71607175 

1.2652246 
1.7150676 
2.4647970 
3.1030232 
3.6742484 
4.1992824 
.93897044 
1.3750248 
1.7534514 
2.4057224 
2 .9712802 
3.4812041 
3.9516635 


1.0000000 

4.2704243 

6.6166580 

10.390126 

13.568960 

16.410595 

19.024288 

.46281924 

1.0000000 

1.4182214 

2.1010288 

2.6772585 

3.1915882 

3.6638207 

.41751809 

.73771121 

1.0000000 

1.4371428 

1.8092717 

2.1423344 

2.4484647 

.39030706 

.57156420 

.72886689 

1.0000000 

1.2350886 

1.4470515 

1.6425684 


Solutions 
listed in 
table - 


2.9383584 1.1175517 
1.4912850 
1.8261230 
2.4173584 
2.9383584 
3.4117643 
3.6502869 
3.3882993 1.2711033 
1.6035898 
1.9075416 
2.4538180 
2.9417263 
3.3882993 
3.8037494 
3.7851302 1.4079382 
1.7104632 
1.9909026 
2.5017160 
2.9630576 
3.3880884 
3.7851302 


Case II 


F"(0) 

j 0"i 

So) 

0.57514219 

0.57514219 

1.3119376 

1.3119376 

1.7712984 

1; 7712984 

2.1349036 

2.1349036 

2.4452962 

2.4452962 

2.7206142 

2.7206142 

3.2011128 

3.2011128 

3.6184272 

3.6184272 


Solutions 
listed in 
table — 


1.3062116 

2.7318811 

3.6287362 

1.7916184 

2.9849798 

3.8216402 

1.8175671 

2.4732072 

3.4333645 

4.1800576 . 

2.4843196 r 

2.9980445 

3.8281042 

4.5094492 


0.38033199 
.50752318 
.62147728 
.62269011 
11.0000000 
1.1611124 
1.3103531 
.37514493 
.47327277 
.56297907 
.72420344 
.86820143 
1.0000000 
1.1226132 
I .37196559 
I .45189019 
.52598001 
.66093262 
.78281524 
.89510485 
1.0000000 
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Figure 5. - Typical main-flow streamlines for Case I (U = ax n , W = bx m ) . 
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(t>) Case H, p = 2 , solutions. 

Figure 7. - Variation of G n (0)/F"(0) with m and n (except 
for m = 0) . 











